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Whitney’s Wood-Scraping Machine. 


The machine which we illustrate here- | 


with is for smoothing or finishing hard 
ood surfaces after they have been dressed 
with the ordinary planing machine, doing 
work formerly done by hand _ labor, 
doing it ina much more satisfactory manner 
and at great saving in cost. The 
smoothed with a blade having a 
edge, similar to the hand scraper. This 
blade being held in a suitable stock, the 
lumber is passed over it by feed rolls, is 
pressed against it by adjustable springs, and 
alight shaving is taken from the wood, 
leaving a smooth, uniform surface. The 
blade cuts a fine, clean shaving, leaving the 
vrain of the wood in its natural state, and 
for filling or varnishing without 
further smoothing. The machine works all 
kinds of hard wood, black walnut, ash or 
wood lumber; also, veneers. Late 
improvements render the machine capable 
of making a complete cut over the entire 
surface of the wood at one passage through 
the machine, which makes it especially val 


thie 
til 


wood is 
turned 


ready 


white 


uable in smoothing thin veneers when laid | 
on plain surfaces, as well as for smooth- | 


ing solid wood. 

In changing from wide to narrow work 
it is desirable to change the pressure on the 
rolls; this can be done on all of the rolls 
simultaneously, by turning the hand wheel 
shown in the illustration. The boxes for 
the lower feed rolls rest on inclined planes 


and are raised and lowered, to admit pieces | 
of different thicknesses, by power, which | 


can be instantly applied by a lever. The 
feed rolls are all driven by a newly arranged 


system of gearing, which is very direct in | 


its action, and has no tendency to lift or) 


depress the rolls when a greater or 
power required to carry the 
lumber forward. 


less is 
The gearing is pro 
tected by a cast-iron hood or cover. 
The machines are made in four sizes, 
ten, twenty-six, thirty and forty-two 
inches wide. The ten-inch machine 
works pieces from one-eighth to three 
thick, and the other machines 
work pieces from one-eighth to four 
inches thick. Each machine is belted 
up, and put 
working order before leaving the shops. 
The feed or linear velocity of the 
rolls. should be about 75 feet per 
minute, and to get this the tight and 
loose pulleys should make 500 to 525 
revolutions The tight 
und loose pulleys are 20 inches 


inches 


adjusted in complete 


] 
is 


per minute. 
in 
diameter and 54 inch face. 

hese machines are made by Baxter 
l). Whitney, Winchendon, Mass. 


Rhineland, 
Wis., got away from the governor and 


\ saw-mill engine in 


ultained a speed of 700 revolutions per 
Ininute when the fly wheel burst, the 
bed was broken and considerable other 
damage done. 


A writer in a Southern contemporary 
‘*We have never known a town or 
City built yet, witbout first building houses 
for the people to live in.” This shows that 
there are great stretches of this country with 
Which this writer is not acquainted. 


says: 
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Improved Engine Lathes. 


The three sizes of engine lathes which we 
show on this page and on page 2are by F. E. 
Reed, Worcester, Mass. 
entirely new patterns, 
builder’s latest practice. 


They are from 
representing that 
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Woop-ScrRavinG MACHINE. 


of the two smaller 
all spindles are made 
of crucible steel, and have large and long 
bearings. The cone pulleys are also large, 
giving the belt good driving capacity. 

The rests, or carriages, for the 14 and 16 


The head spindles 
lathes are hollow, and 
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The 
front and 
back sides of the bed, and the elevating 
section scraped to fit 
shoulders of the lower section, at the front 


inch lathes, areof the elevating form. 


lower section gibbed to the 


is 


between two 


is 


steel 


side, and held in position by two 
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studs, or rocker pins, and fitted between 
two upright brackets at the back 
The elevating screw is large in diameter, is 
that any 
lost motion that may be caused by wear can 
be taken up. The 21” lathe 
pound rest of approved form. 

Power cross feed furnished on the 
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side. 
made of steel, and so arranged 


has a com- 
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and 21 inch lathes; driven by an inde- 
pendent set of gearing, direct from the 
feed rod, and if engaged while the lateral 
feed is in motion, no gears can be broken. 
The pinion gear, for moving the carriage, 
with its bearings, are made of one piece, | 





ENGINE LATHE. 


the inner bearing being near the rack where 
resistance is felt. This gearis so madeas to 
slide in its bearings, in order to disconnect 
with the rack, the lathe is used for 
screw cutting, or the cross feed is working, 
thereby saving and 


when 


wear inconvenience 








| gines of 50 to 500 horse-power. 
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in running these 
quired. 

The feed works are provided with fric- 
tion, simple in construction, admitting of 
convenient adjustment to take up wear, and 
effective in operation. The variable feed 
gives any desired feed from 10 to 240 cuts 
to the inch, and is connected by sliding one 
small gear, shown between the screw and 
rod at front side of 14” lathe, and on larger 
lathes by change of feed: belt on pulleys, 
shown at the end of lathes. All lathes are 
furnished with friction countershaft. Each 
machine belted and carefully tested 
before it leaves the works. 


parts, when not. re- 


is 


I 
Cheap Steam Engines. 


By W. b. 


HoreMAN. 

Probably the years 1883 to 1887 produced 
more new varieties of steam engines in this 
country than any previous equal length of 
time, About the year 1876 it was generally 
acknowledged that even small steam en- 
gines, say from 10 to 30 horse-power, should 
be arranged with some kind of an automatic 
cut-off, as the consumption of fuel in this 
class of engine was at that time very much 
in excess of the well-known automatic en- 
The writer 


| made several tests of these small throttling 
/engines in the years 1875 and 1876, and 
|found that with the speeds recommended 


by the builders of them (about 300 feet of 
piston per minute) the average duty was 
5.43 pounds of coal per horse-power per 
hour, but in several of the cases he reduced 
this amount to 4.9 pounds by increasing the 
piston speed to 500 feet per minute. This 
was the limit of speed obtained, as the main 
details of transmission were so light in their 
design that anything above 500 feet 
in the way of speed caused excessive 
heating. The average cylinder capa- 
city of these engines was 9$’’ x14”, 
and their average rated power under 
the old 23 horse-power. 
Since that time the small steam engine 
has received of atten- 
tion from the inventor, and the result 
is that our market is at present fairly 
well supplied automatic 
engines, while we are actually flooded 


speed was 


an abundance 


with small 


with throttling engines of like capacity. 
The builders of the latter class claim 
that they offer the customer a cheap 
steam engine, and this claim has in- 
spired this writing. 

of any 
complete machine must be valued by 
If the owner 
of a machine shop is in want of a 


Any piece machinery or 


its productive power. 


shafting lathe he will not purchase 
one only capable of turning 150 feet 
of shafting per day, when he can get 
one at an additional cost of 30 per cent. 
that will turn from 250 to 350 feet per 
day; nor will he adopt a planing ma- 
chine for doing certain work that can 
be done very much better by a con- 
tinuous cutting machine with no loss 
of time at the cutter. 

The cost of the latter machine may be 
double that of the planer, but it will pro- 
duce three times as much finished work, 
and, therefore, the planer in this particular 
The so- 
called cheap steam engine occupies a posi- 


case is not cheap at any price. 
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the 
cheap lathe and 


mercantile world similar to the 
planer. We can purchase | 
9’’12’’ rated at 20 horse- | 
power, and governed by the most modern | 
throttling regulator, and producing a horse- | 
power with 4.8 pounds of coal per hour for | 


tion in 


a steam engine 


the sum of $420, and we can also purchase | 
an engine 9’ x 12’ rated at 40 horse-power. 
regulated by the most improved automatic 
shaft attached 


valve gear, and producing a horse-power 


governor to an automatic 


with 3. 


25 pounds of coal per hour for $750. 
The latter engine will weigh about 50 per 
cent. more than the former, but will not re- 
quire any more space. 

The electric motor is being rapidly intro- 
duced for powers from 1 to 20 horses, and 
in displacing the so-called cheap steam en- 
gine of these capacities, the builders of the 
that 
they could sell power at about the standard 
They | 


most im- 


electric machines have demonstrated 
price of steam in the large cities. 

the 
engines, 


venerate their current with 


automatic steam using 
a WK 


from 2.75 to 3 pounds of coal per horse- | 


proved 


power per hour, and allowing for all losses, 

they can produce a horse-power cheaper | 
than the cheap engine, besides doing away 

with the services of an attendant. 

In testing some of these cheap steam en- 
gines the electric people found that these 
engines were actually using 60 pounds of 
water per horse-power per hour, so they were 
not obliged to use much effort to beat these 
conditions. Every steam engineer must 
admit that the discoveries of our electrical 
brethren the small engine service are 
rather discreditable to us, when the 
mercial values of the two machines are con 


in 
com- 
sidered. I say discreditable, because the 
electric motor builders find no trouble in sell- 
ing a 20 horse-power motor for $1,300, or at 
the rate of &65 per horse-power, while we get 
but #20 to $23 for our very best automatic 
steamengines. Theelectric engineers, then, 
have demonstrated that a machine costing 
more than three 
one, to do the same work, can be sold, be- 


times as much as another 
cause its commercial duty is very much 
above the cheap machine. I speak of the 
electric machinery to illustrate 
the truth of my argument only, 
and not to carry the idea that the 
economical steam engine of 20 
horse-power is to be displaced 
by the electric at 
present, for the average electric 
motor in use to-day ranges from 


apparatus 


5 to 15 horse-power. 

The facts stated 
lead us tothe firm 
that the small 
engine must 


above must 
conclusion 
cheap steam 
built better, 
whether it be cheaper to the 
builder or not. The 
producing power is what the 


be 
economic 


customer is after, and he is find- 
ing out, at last, that a steam 
engine built mostly in the foun- 
dry, is not the kind of an engine 
best suited to his wants. He has 
experience that a 
consumption 


learned by 
saving in his fuel of 
40 per cent. means something, and therefore 
we find that the first-class small 


high speed engines usually sell readily, even 


over 
automatic 


at an advance of from 50 to 75 per cent. in 
price over the cheap engine, comparing 
diameter of cylinders. 

The small automatic engine is generally 
made of the very best materials, and by the 
best class of machinists, using superior 
machinists’ nearly all of them are 
made on the interchanging system, so that 
The regula- 


tools ; 


absolute accuracy is assured. 
tion of these engines is simply perfect, as I 
have repeatedly timed them in making 
tests, and found in some cases a variation of 
less than 0.65 per cent. in one hour’s timing. 
Everything about the operation of these 
engines tends to induce economic perform- 
ance, and some of the new designs show 
that there is little to be done to insure the 
highest possible point in economy being 
reached. The cylinder and the valve port 
clearances have been very much reduced on 
this class of engine in the past two years, 


so that the clearance per minute, compared 





. | 
and will enlarge, for as long as we are com- | 


pelled to suffer such a large percentage of | the 
or rather in| tion of railroad employes in France and 


AMERICAN 


with the piston speed, is less in some of the 
uew high-speed engines than that of the 
standard Corliss engine. 


The field for this class of engine should 


loss in the combustion of fuels, 
heat into work, just so long the 
owners of the factory and electric lighting 
engines must use every care in selecting the | 


putting 


most economical steam motor, regardless of 
the difference in price between the cheap 
and the first-class machines. There may be 
still a place for some of the best of these 
so-called cheap engines, but that place is 
not in any of our large cities, or in sec- 
tions far removed from the coal fields. 
There is a feeling among engineers, as 
well as merchants in the machinery trade, 
that many of these engines should disap- 
pear altogether, as the middlemen, or com- 
mission houses, complain of the small 
margin left for them, and we confess that 
we cannot see how the builder can realize a 


spondent of the San Francisco //erald, is in 


| that it does not show that, everything con. 
sidered, French railroad employes are not 
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Condition of Railroad Employes in 
France. 





The following, from the Paris corre- 


way of comparison between the condi- 


England. But we are by no means sure 


better treated, and paid, than the same class 
elsewhere in the world: 

I believe that no class of laborers or men 
with trades are so well cared for as railroad 
employes on the continent, particularly 
those in this country. French railroad men 
have no fear of slack times; they share 
directly or indirectly in the profits of the 
company, and they have a retiring pension. 
I have made special inquiry into the manner 
in which theemployes onrailways in France 
and England are treated, and the comparison 
is decidedly against the lattercountry. The 
Compagnie de Ouest, or Western line, is 
not the most prosperous in France, but it 
gives employment to about 23,000 persons. 
The average yearly wages paid by this com- 
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right to a retiring pension exists only at the 
age of sixty years, and after ten years’ con- 
tribution to the pension fund; the French 
employe can retire at the age of fifty-five. 
after twenty-five years of service, or at the 
age of fifty after twenty years of service, if 
pronounced incapable of fulfilling — his 
duties. In the English companies neithe1 
the widow nor children of an employe gets 
anything from the pension fund ; in France 
in case of death after fifteen years’ servic 
the widow receives half the pension the man 
would be entitled to, and when she dies on 
half of her pension reverts to the children 
during minority. 

The French employes have certain other 
privileges, such as the transportation of 
freight over the whole line at the low rates 
of two-fifths of a cent per ton per kilo- 
meter. The company will also supply them 
with provisions and wines of all sorts at the 
lowest wholesale rates, and if stationed at 
points where such articles are exceptionally 
dear, where the company cannot conven- 
iently keep storehouses, they receive certain 
additions to their wages, expressly designa- 
ted as an inde.nnity to meet such cases. 
They are allowed to purchase their fuel at 
the same rate as that paid by the company, 
while in the case of sickness they are at 
tended by the company’s physician and sup 
plied with medicines gratuitously. A French 
railroad employe can travel over the line of 
his own company at one-fourth the regular 
rate of fare, and by a reciprocal arrange- 
ment he can do the same on all other roads 
in France. Moreover, he hasa right tolarge 
reductions from regular rates for all mem- 
bers of his family. Besides, the French 
companies allow what is called *‘ primes’ 
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to all engineers and firemen for economy in 
machinery and fuel, and at the end of the 
year all meritorious services in every de 
partment are rewarded by ‘ gratification,” 
that is to say, acertainsum of money. The 
orphans of all employes killed while on duty 
are placed in orphan asylums at the expense 
of the company and kept there until they 
are seventeen years old. Even when an 
employe is dismissed he is entitled to a cer- 
tain indemnity, especially if the discharge 
is not because of his own fault. . 

In order to give an idea of the assistance 
rendered by the company I have already 
mentioned to its employes, I quote the fol 
lowing table of 1883: 


Premiums to engineers and _ fire- 


RGR isco nadie coeecs eau ves wcrc ee #288, 360 
Allottment to pension fund from 

earnings of the company.......... 273,450 
GYATIHGATIONS, (C60... <6cccacesesesesveecs 188,000 
Medical services and drugs.......... 38,300 


Allottment to 
society...... 


the aid 
£23,950 


Indemnities for extra 

MOM ie ecactec sees veel 19,300 
Premiumsto employes 

(special cases)......... 20,000 
AIG S020 e056 caess ; 12,000 


Hygienic beverages ... 5,500 
MOB. Scneco tanga vncteese $858,500 

During the same year the 
concessions made to employes 
for transportation to themselves 
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fair profit on some of the net prices quoted, 
these being the result of the close 
petition that always follows over-produc- 


com- 


tion. 

Low prices in any branch of the machine 
business are a constant source of trouble to 
the manufacturer, as his risks are greater 
in the details than almost 
any other manufacturing business. He 
may estimate ona contract, fixing a profit 
that would pay him well, and by some ac- 
cident in the foundry or machine shop lose 
one-half of hig profit. Hence the writer 
certain lines of service 


of construction 


claims that where 
in power transmission demand the use of 
first-class engines, the market should be 
supplied with such engines at a reasonable 
price, and the customer should expect to 
| pay this price, for he will certainly receive 
| full value. 

| Taking everything into account, from $20 
| to $23 per horse-power for the modern au- 
| tomatic high speed engine is not a high 
! 


price; but $10 a horse-power for some of 


the so-called cheap engines is certainly a 





very high price. 
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SEE PaGE 1. 


pany are: Engineers, from $626 to $1,040 ; | 


firemen, from #890 to #492. On a corre- 
sponding English line, which has 11,000 
employes, the average wages were: Engi- 
neers, 8600 to &784; firemen, #345 to $510. 
In France all employes on active duty are 
paid by the month instead of by the week, 
asin England. As for the other employes, 
the wages of signal and points men of all 
grades average from $252 to $4038, and for 
ticket collectors and brakemen from $252 to 
#362 in France, while in England the aver- 
age is from $262 to $412, and from 2638 to 
#383; but the French employes of these 
classes receive an indemnity for rent and 
lodgings in addition to their monthly wages. 
For train hands generally the rate in France 
is from #198 to $312, as against $176 to 
#200 in England, and for car washers in 
France #235 to $290, as against $176 to $235 
in England. 

But where the French employe has an 
immense advantage over his English fellow 
is in the advantages that he enjoys; as, 
for instance, the ‘‘ assistance funds,” ‘‘ retir- 
ing funds,” ‘saving funds,” etc., which the 
companies over here place at the disposal of 
their people. The Compagnie de l'Ouest 
appropriates regularly $23,550 per year for 
her assistance fund in case of sickness. 
The English company only set aside $5,000 
for the same good purpose. In England a 


their families and freight amount 
ed to $270,500. An English 
railway employe wishing — to 
leave the company’s service 
must give notice, but he can be 
discharged without warning; in 
France an employe can quit 
when he likes, but if he is dis 
missed he is entitled to fifteen 
days’ wages.— Paris Correspond- 
ence San Francisco Chronicle. 
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Master Mechanics’ Committees. 


We have received from Sécre 





tary Sinclair a list of committees appointed 
by President Setchel for the ensuing year 
We give below the names of the members otf 
these committees whose work is principally 
mechanical : 

1. Relative proportions of cylinders and 
driving wheels to boilers—Committee, Chas. 
Blackwell, Clem Hackney, J. M. McGraye!l 

2. Guides—Committee, James N. Lauder, 
W. J. Robinson, H. 8. Kolseth. 

3. Extension smoke-boxes, and brick and 
other fire-box arches—Committee, Joh! 
Hickey, W. A. Foster, E. L. Weisgerber. 

4. Springs and equalizers — Committes 
John Mackenzie,J. S. Porter, Wm. Swanston 
advantage or otherwise of usin 


W. Stokes, C. E 


5. Tires; 
thick tires 
Smart, Henry Schlacks. 

6. Purification or softening of feed water 
Committee, Herbert Hackney, John Playe! 
W. T. Small. 

7. Prevention of dangerous escape of liv: 
coal and sparks from ash pans—Committe 
G. W. Ettenger, E. D. Anderson, W. H 


Thomas. 


Committee, J. 
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8.. Tender trucks — Committee, 
Roberts, H. D. Gordon, H. D. Garrett. 
9. Traction increasers’ in 
with over-cylindered engines 


Hatswell. 


10. The magnetic influence of iron and 
steel in locomotives on the watches of en- 


gine runners—Committee, James Meehan, 
Harvey Middleton, T. W. Gentry. 
a _ 


The New Albany Day Line Steamer 
New York. 


The new and magnificent side-wheel 
steamboat New York was launched Feb- 
ruary 5th, and completed in the month of 
July this year. We believe it is safe to say 
that for speed, comfort 
steamer cannot be surpassed by any steamer 
afloat ; it adds another instance to the list 
which shows what the American workman 
under the guidance of intelligent designers 
can accomplish ; and the traveling public 


and safety this 


may justly feel proud, and we have no 
doubt will appreciate the result of their 
labors. 

For the shape of the hull, the model of 
the sister steamer Albany was adopted, and 
only slightly changed suit the extra 
fifteen feet in length, nine inches in depth, 
and the increased shear fore and aft. 

The hull of this vessel was built at Wil- 
mington, Del., by the Harlan & Hollings- 
worth Co., and is, with the exception of the 
deck frame, made of iron throughout. The 
dimensions of the hull are follows : 
Length on the water line, 301 feet; length 
over all, 311 feet; breadth of beam, molded, 
40 feet; breadth of beam over guards, 74 
feet; depth, molded, 12. feet, 3 
draft of water, 6 feet; tonnage (net 1091.89) 
1552.52. 

The side wheels are placed aft of the 
center of length instead of forward, as on 
the other boats of the line. 
tion of the wheels greatly adds 
beauty to the external proportion 
of the boat. 

The machinery was duilt by 
the W. & A. Fletcher Co., North 
River Iron Works, in ,the city 
of New York. The engine is 
a standard American] beam en- 
gine, with a cylinder 75 inches 
in diameter and 12 feet stroke 
of piston; provided with Stev- 
ens’ cut-off. In order to over- 
come the evil of using mixed 
salt and fresh water in the 
boilers, a surface condenser, in- 


to 


as 


inches ; 


This disposi- 


stead of a jet condenser, is ¢m- 
ployed. 

In the design of the machin- 
ery an departure 
from the usual practice has been 
followed, namely, the adoption 
of * feathering wheels” instead 
of the radial wheels with fixed 
buckets or floats. To this de- 
of the Fletcher 
Company with 
pride, because through years of 


important 


sign wheels 


point great 
study and experience they have 
brought it to such perfection 
that there is no danger of these 
wheels becoming deranged and 
thus causing a great amount ol 
and = delay. These 
wheels are 30 feet 2 inches in 
diameter outside of the buckets. 
twelve curved steel 
each 


trouble 


There are 


buckets to wheel. Each 
bucket feet 
12 feet 6 
iron 8x5 inches on each end. 
overhung, bearing 
board on the hull only. The 
is done in the usual manner by means of 


is 3 9 inches wide, 


inches lone, with an angle 


The wheels 


and 


are or have a out- 


feathering 


driving and radius bars operated by a cen- 
ter placed eccentric to the shaft and held by 
the A frame on the guard. These wheels | 
introduced in this steamer for 


the purpose of gaining speed, and avoiding 


have been 
the jar which is so common on boats with 
the ordinary wheels, and the trial trip has 
shown that the builders’ expectations were 
not groundless. 


EK. M. 


connection 
Committee, 
J. Davis Barnett, F. L. Wanklyn, T. J. 
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The engine receives the steam from three 
return flue boilers, each nine feet three 
inches in diameter of shell, 11 feet width of 
front and 33 feet long. Each boiler has a 
grate surface of 76 square feet, making a 
total of 228 square feet in the three boilers. 
These boilers are made strong enough for a 
working pressure of 50 pounds per square 
inch, and with a forced draught will produce 
3,850 horse-power. 


The vessel is also equipped with a donkey 


boiler; a large Delamater duplex 
pump, which will kept 
stantly when the boat is in service. Tothis 
pump are attached numerous pipes and 


valves arranged to ensure the safety of the 


steam 


be running con- 


vessel in case of collision or fire. 


The Williamson steam steerer, which has 
been placed on the New York, is another 
measure of safety, because, with it, the boat 
can be handled with quick and easy precision. 

The joiner work, which is an excellent 
example of the kind, was done by Messrs. 
John E. Hoffmire & Son, and is, as usual, of 
pine, and the exterior painted white, relieved 
with tints of gold) The is finished 
in cabinet work, and is all hard wood, ash 


interior 


being used forward of the shaft on the main 
mahogany aft and = in 
cabin (on the main deck). 


deck ; the dining 
Ash is also used 
in the grand saloons on the promenade deck. 
In the design of the saloons we notice one 
great improvement, and that is, the number 
and lowness of the windows, making the 
sides appear to be almost entirely of glass, 
so that the passengers inside have an equal 
opportunity to view the scenery with those 
outside. The decorations, beautiful domes, 
stained glass windows 
Messrs. D. S. Hess & 

DeGraat & Taylor, and the Wakefield Rat- 
tan Company, designed and supplied the 
furniture. W. & J. Sloane made the car- 
pets expressly for this steamer; the plumb- 


were designed by 
Co., who also, with 


ing and steam fitting was done by Mr. James 





Reilly. 
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The trial trip, with about 600 guests on 
The trip 
half hours’ dura- 


board, was made on July 13th. 
was of about two and a 
tion, and greatly enjoyed by all on board. 
The builders were particularly well satisfied, 
since the trip was one of the most success- 
ful ones, and the hopes and expectations 
fully realized by all those who helped to 
build this very successful steamer. With 40 
pounds of steam, 24 miles per hour was 
made, without any great effort to beat the 
record, 

The New York 
trip up the Hudson on July 18th. 


made her first regular 


She car- 


MACHINIST 


ried about a thousand passengers, and it is 
claimed that, with about 87 to 39 pounds of 
steam, she attained a speed, against tide and 
wind, of 23 miles and a fraction an hour. 
The New York is now recognized as 
the champion steamer of her class, and the 
former racers must now accede to her the 
place of honor on the Hudson. 
fae - 
Alfred Krupp. 
Alfred Krupp, who died recently at Essen, 
Prussia, was undoubtedly one of the great- 


est of modern engineers, and beyond ques- | 


tion the greatest of modern gunmakers. 
Krupp built upon the foundation laid by 


his father, an enormous manufacturing in- 


dustry, the people directly depending for | 


support upon the operation of his works, 
equaling in number the inhabitants of a 
large city. He was credited with 
popular with his great army of workmen, 
and he certainly did many things in the way of 
building dwellings, school-houses, churches 
and other buildings for their benefit, as well 
}as in establishing sick and pension funds. 
Although Krupp did an enormous manu- 
facturing business, and did much to improve 


steel processes, he will always be mainly | 
known asthe great builder of rifled steel | 


cannon. Early seeing the advantages of 


rifled guns of large caliber, he succeeded in 


adapting steel to their manufacture, and 


adopting also the breech-loading principle, 
pushed their manufacture ahead on a gigan- 


tic scale. But although Krupp furnished 


the nations of Europe with the means of | 
making war more terrible, it is probable he | 


was instrumental in decreasing rather than 
increasing the number of wars, as well as of 
shortening their duration. It will be inter- 
esting to note whether the Krupp works at 
Essen will continue in their previous unin- 
terrupted prosperity, now that the great 
brain that controlled them has ceased to act. 


| 
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As showing that even important suburbs 
of large cities are frequently without proper 
fire protection, we note the following in the 
Kvening Journal, of Jersey City, N. J.: 

The demand of the people of the Green- 
ville section of the city for a steam fire ap- 
paratus to be located there is reasonable. | 
They ought to havea good engine and a | 
good company of men to man it, and not be 
dependent for help, in case of a fire in 
Greenville, on the firemen who are two miles 
distant. Greenville ought to have the | 
‘*machine” it wants; but the trouble is 
that fire engines cost money, and the city 
has no surplus cash, and the Board of | 
Finance may not know how call out 
money from where it is not. 


| 





to 





being | 


The Shellenback Pulley Lathe. 


This machine is designed for boring and 
In the 
herewith, the 
swing is 30 inches, with a bed 7 feet 4 inches 
long and 18 inches deep. The design is of the 
‘trunk type,” 


turning pulleys at one operation. 


particular machine shown 


very strong and rigid, braced 

to resist the greatest strain to which it may 
be subjected. 
| The top of the bed is 19 inches wide and 
the sides 1} inches thick, with shelves ex- 
tending out on either side 12 inches, making 
extreme width 43inches. The shelves carry 
the two rails, saddles, and tool posts, and 
are provided with slots 14 inches wide by 12 
inches long, for the purpose of moving the 
| rails from and to the work. The rails may 
be set parallel with spindle or at any angle 
required, and locked to the shelves by means 
of bolts which pass through slots in the 
shelves. 


The head stock has a front bearing 12 
inches long, and a base bearing 5 inches 
| long, bored 3$ inches to receive steel spindle 
)of same diameter. The spindle is 382 
inches long, with hole in end as in ordinary 
lathe spindles. , 

The gears are all cut from the solid metal, 
insuring smooth running under heavy duty, 
and are proportioned to give the desired 
strength for heavy work. The driving pin- 
ions are of steel, cut from the solid metal. 

The feed mechanism has a range from 0 
to j inch to one revolution of spindle, one 
or two tools being operated at the same 
| time, as may be desired. 

The thrust plate on end of spindle is pro- 
vided for against wear by being lined with 
/composition metal, with suitable oil cellar, 
etc. The feed mechanism may be stopped 
or started without stopping the lathe, or 
| otherwise interfering with work to be done. 
The tail stock arbor is driven by a shaft 
running through the bed parallel with its 
| sides, and provided with suitable gears. 


The boring bar arbor is 28 inch- 
es long, has a bearing in tai! 
stock of 24 inches, and a boring 
capacity of 124 inches in depth, 
and is provided with an auto- 
matic feed which can 
that the boring 
and turning of a pulley may be 
the 
may 


be set so 


simultaneous 

completed — at same time. 
The tail stock be 
along the bed without disturbing 


moved 


the feed mechanism or stopping 
the lathe. 
The engraving shows the man- 


ner of chucking pulleys. The 
boring bar is supported by a 
vland or bush ring in the 


center of chuck. It is geared 85 
to 1; speed 180, 
having plenty of power for the 


countershaft 


heaviest duty required. It is 
driven by a cone having four 

16, 13, 10, and 7 inches, 
3$ inch face. The thirty-inch 
lathe will bore and turn pulleys 


steps, 


of any size up to 30 inches diam- 
eter by 24 inch face. 

These lathes are manufactured 
by Richmond City Mill Works, 
Richmond, Ind. 

_ + eee. 


Professor Kline, assisted by 


students from the Lehigh Uni- 


versity, has made systematic 
tests of a locomotive on the 
Lehigh; Valley Railroad. The 


tests include power developed, 

water and coal used, quality of 
escaping gases, ete. The professor will un- 
doubtedly be able to publish much  inter- 
esting data in regard to locomotive per- 


formance which has always been lacking. 
BE 
is now being 


The internal heat 


used in a practical way at Pesth, where the 


earth's 


deepest artesian well in the world is being 
sunk to water for the public 
baths and depth of 
3,120 feet has already been reached, and the 
well supplies daily 176,000 gallons of water, 
heated to 150° Fahr. 


supply hot 


other purposes. A 


4A 


Modern Locomotive Construction. 


By J. G. A. MrEyeEr. 
FORTY-FOURTH PAPER. 
TO FIND THE THRUST 

CONTINUED. 


OF THE CONNECTING ROD 
Fig. 252. Here then it may 
we have a point, ?, which is held in equil- 
ibrium by three forces. The magnitude 
of these forces and the direction in which 
they act are completely represented by the 


be said that 


length and the direction of the three straight 
lines, OP, Pbhand Pa. Theline P } repre- 
sents the total steam pressure on the piston 
and is acting in the direction of the center 
line of the piston rod; the line ( Pa force 
acting in the direction of the center line of 
the connecting rod; and the line P a rep- 
resents a force acting in a direction per- 


pendicular to the slides, and is the thrust of | 


the connecting rod, or in other words, the 
line Pa represents the magnitude of the 
force which the to the 
slides, and which, according to our problem, 
was to be found. 

In order to find the force or thrust Pa it 
is not draw the 
slides, piston rod and as many lines as we 
have done in this figure (this was simply 
done to make the principles plain), but we 


presses crosshead 


necessary to crosshead, 


can without adding any new principles or | 


the 
same forces by constructing the triangle, 
Fig. 253, which may be drawn full size, half 
size or to any convenient scale, thus : 

Draw any straight line P 4 (Fig. 253), on 
this line take any point, as 4, and through this 
point draw a line de perpendicular, to the 
line Pd; on the line é e lay off a point ¢; the 
distance between the points ) and é must be 
equal to the length of the crank. From the 
point ¢ as a center, and with a radius equal 
to the length of the connecting rod, de- 
scribe a short are cutting the line P } at 
point P; join the points P and e by a 


changing the foregoing ones, obtain 


straight line and thus completing the tri- 
angle Pbe. Now, 

if the dimensions of Cc, 

engine and steam ae} ~ 


pressure in Fig. 253 
remain the same as Ps . 
those in Fig. 2852, / 
the triangle shown 
ia Fig. 253 will be p pt 
equal to any of the 
triangles as P b e, 
Paeand P D Cin ‘ 





Fig. 252, and conse- ae 
quently the sides of jc 
the triangle in Fig. ek | a 


253 «will C2 
the same forces as 
the sides P a, ae and the diagonal 


the parallelogram P a /e in Fig. 


represent 


P eof 
252. 
PRACTICAL OF THE 


APPLICATIONS FOREGOING 


PRINCIPLES. 


Ex. 44. Diameter of the 
inches, the stroke is 24 inches, length of 
connecting rod 84 inches, and the steam 
per square inch; 
steam follows full stroke; find the thrust of 
the connecting rod or the pressure of the 


piston is 16 


pressure is 120 pounds 


crosshead against the slides. 

Draw the line P 4 (Fig. 253); at any point 
b on this line erect the perpendicular & e, 
make the length of e 4 equal to 12 inches 
(which is the length of the crank or half 
the given stroke). From ¢ as a center, and 
with a radius equal to 84 inches (the given 
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| 
into 24,120 equal parts, then each division 


will represent one pound; laying this piece 
of paper (or scale as we may call it) on the 
line e 4, we find that this line will contain 
3,481 (nearly) of the divisions on the paper, 
hence we conclude that the thrust, or the 
pressure of the crosshead against the slide, 
is 8,481 pounds. 

But to divide the line P 4 into 24,120 equal 
parts would require too much time and 
labor, hence the following method is adopt- 
ed. 

Let us adopt $ of an inch to represent 
1,000 pounds; then since 24,120 pounds is 
represented by line P 4, we lay off from the 
point P on the line ? &twenty-four } inches, 
which will then represent 24,000 pounds, 
because each $ inch represents 1,000 pounds. 
In order to represent the remaining 120 
pounds, which are very nearly equal to one- 
eighth of 1,000 pounds, we must add otie- 
eighth of one-half inch (which is equal to 


fg Of an inch) to the twenty-four half 


| inches, or in short from the point P on the 


line P 4 lay off a point 2, the distance be- | 


| tween the points P and 2 must be equal to 


12), inches. Through the point 2 draw a 
line ay perpendicular to the line P 4 and 
cutting the line Pe at the point y; then the 
line 2 y will represent the thrust of the con- 
necting rod, and since the length of this line 
is very nearly equal to 1? inches, which we 
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are proportional to the length of the 
lines. 

The triangle Pe 6 is by construction a 
right-angled triangle, and consequently to 
find the length of the side P 6 we subtract 
the square of the side 4 ¢ from the square of 
the side Pe; the square root of the remain- 
der will be the length of the side P 0. 

The length of Pe is 84 inches, the length 
of 6 e is 12 inches. The square of 84 is 
equal to 84x 84 = 7,056, and the square of 12 
is equal to 12x12 = 144, and 7,056 — 144 = 
6,912. The square root of 6,912 is equal to 
83.18-++ inches, which is the length of the 
side Pb. But the side P 4, and consequently 
the 83.13 inches represent 24,120 pounds, 
therefore the number of pounds in the force 
represented by the side 4 e, which bears the 


same proportion to 24,120 pounds as the| 


| 





length of 4 e bears to P 4, is found by the | 


simple rule of proportion, thus: 
83.13 
answer, hence - 


24,120 x 12 
= 3,48 8. 
83.13 ,481 pounds 


inches 12 inches :: 24,120 


Therefore the magnitude of the force 


represented by the side Je is equal to 3,481) 
pounds, which is the pressure of the cross- | 
Now putting the | 
whole foregoing calculations in the shape of | 
| words, to the length of the connecting rod. 
| Through the point ¢ draw a straight line ea 


head against the slides. 
| a formula, we have the following : 


— © 





P Fig. 253 





R 





the | 
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|line of motion, D the center of driving 


axle, ( the center of crank-pin, the circum- 
ference RF C the path of the center of crank- 
pin, and P the center of the crosshead pin. 

In locomotives the driving axle box can 
move up and down in the pedestals, and 
consequently the center D and with it the 
path R C of the center of crank-pin, will 
move out of the center line of motion D d. 

In order to obtain the greatest thrust of a 
connecting rod in a locomotive we find the 
extreme lower and upper position C, and 
OQ, of the crank-pin when the center line 
D C, of the crank stands perpendicular 
to the center line of motion Db. Now let 
C, represent the center of crank-pin in its 
extreme lower position, then in order to con- 
struct the parallelogram of forces we pro- 
ceed in a manner similar to that adopted 
before, namely : 

From the point C, as a center, and with 
the length of the connecting rodas a radius, 
describe a short arc cutting the center line 


|of motion D d at the point P which will be 
| the position of the center of crosshead pin 


when the crank stands at right angles to the 
center line of motion and the crank-pin in 
its extreme lowest position. From C, and 
through P draw a straight line and pro- 
duce it towards e ; make the line P e equal 
in length to that of (, P, or in other 


parallel to P 4, and through the points P and 
e draw the Hines P a and de perpendicular 
to P 6, thus completing the parallelogram 
of forces Pade. 

Now, if in Fig. 254 the length of the con- 
necting, rod, crank, and the total steam 
pressure is the same as those in Fig. 252, the 


l\line b e in Fig. 254 must be considerable 


longer than 4 ¢ in Fig. 252, and therefore the 
thrust? represented by the line 6 e in the 
former figure must be greater than the 
thrust in the latter figure. Therefore the 
formula for determining the thrust of a 
locomotive connecting rod will be as fol- 
lows: 
RuLe 16, IN THE 
SHAPE OF A FOR- 
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MULA. To FIND 
THE THRUST OF A 
LOCOMOTIVE 
NECTING ROD. 
Let P represent 


OON 




















obtain by measurement, and since each $ 


inch represents 1,000 pounds, we know the 


pressure of the crosshead against the slide | 


is not quite but very nearly equal to 3,500 
pounds; and this answer is 
near enough for practical purposes. 

But should it necessary 
amount of this thrust accurately, then the 
simplest way to determine this thrust is by 
calculation; and if the foregoing graphic 
method is understood then there should not 
be any difficulty in understanding the fol- 
based on 


be 


lowing calculations which are 
the same principles already introduced in 
connection with the graphic method, thus: 

We have already seen that the magnitudes 
of the three forces which hold the point P 


in Fig. 252 in equilibrium are represented 


length of connecting rod) describe a short | by the three sides of the triangle shown in 


are cutting the line ? 4 at the point P; join | 


P and e by a straight line, and the triangle 
will be completed. 


The total steam pressure on the piston is 


found by multiplying its area by the steam 


pressure per square inch, and this total 


pressure will be equal to 24,120 pounds 
(the fraction has been omitted), hence the 


Fig. 253. Now we know the length of the 


| line Pe, which, according to our example, is 
| 84 inches; we also know the length of the 


line 4 e, which is 12 inches, but the length 
of the line P b we do not know, yet we do 
know thatthe length of this latter line must 


represent 24,120 pounds. If we now find by 


| . : . . 
| calculation (instead of construction as be- 


length of the line 7? 4 will represent 24,120} fore) the length of the line P 4, then since 


pounds. 
Now 


a narrow strip of paper whose length is 
exactly equal to the length of the line P 4, 
and that this paper is divided lengthwise 


| 
| 
| 
| 


for a moment assume that we have | 


| we know the lengths of the other lines or 
sides of the triangle we shall have no diffi- 
culty to determine the number of pounds 
| that each of the sides of this triangle repre- 
sents, because the magnitudes of the forces 





in most cases | 


to find the | 





Fig. 254 


| FORMULA AND RULE FOR FINDING THE THRUST 
OF THE CONNECTING ROD BY CALCULATION. 


Length of crank 
in inches. 


Total pressure Length of con-\ 2 
of steam on x necting rod — 
| piston in inches 
Length of\ 2 
crank in 
inches 
= thrust of connecting rod. 
Or, giving the operation of this formula in 
ordinary language, we have the following : 
Rule 15. 


Multiply the total steam pres- | 


sure in pounds on the piston by the length 


of the crank in inches, and call this product | 


a; then from the square of the length of the 
connecting rod in inches subtract the square 


of the length of the crank in inches, and 


find the square root of the 


remainder; | 


divide the product a by the last answer, the 
quotient will be the thrust of the connect- 


ing rod in pounds. 


This rule will give the thrust of the con- 
and 
marine engines, or in all engines in which 
the center D of the crank shaft (Fig. 252) 
cannot move out of the center line of motion 


necting rod correctly in stationary 


D b, but such conditions do 


locomotives, hence the foregoing rule must 


be somewhat modified so that it 


give correct results for the thrust of the 


connecting rod in locomotives. 


Fig. 254. 








not exist in 


will also 


Let D } represent the center 





b the total pressure 
of the steam in 
pounds on the pis- 
ton, Z the length of 
a line in inches 
drawn perpendicu- 
lar to the center 
line of motion D 
6 and measured 

\from the line Dd tothe extreme lowest 

| position of the center C of the crank- 

| pin, @ length of the connecting rod in inch- 
les, 7 equal to the thrust of the connect- 
| ing rod, or the pressure of the crosshead 


| against the slides in pounds. Then 


L 
x 
vo 


| Ifthe line D C, should be greater than D 
| C, then the thrust will be the greatest when 
the crank-pin is in its extreme upper posi- 
| tion, and in the calculation the length of D 
C,, should be taken in place of D C,. 


| P tet be 


L* 


APPROXIMATE RULE FOR FINDING THE THRUS1 
OF A CONNECTING ROD. 


When the length of the connecting rod is 
very long in comparison with that of the 
crank, then the difference between the lines 
Peand P +} is very slight, and for many 
practical purposes may be neglected. In such 
cases we assume that the length of the line 
Pe will represent the total pressure on the 
piston, and consequently the rule for finding 
the thrust becomes very simple. 

Approximate Rule 17. Divide the length of 
the crank in inches by the length of the con- 
necting rod and multiply the quotient by the 
total steam pressure on the piston, the pro- 
duct will be the thrust of the connecting rod 
in pounds. 
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Applying this rule to example 44 we have 
the following result : 

It will be remembered that the total 
steam pressure on the piston was found to 
be equal to 24,120 pounds, the length of the 
connecting rod is 84 inches, and the length 
of the crank, 12 inches. Hence 
eX 24,120 == 3,444.33-+4+ pounds = thrust 
of the connecting rod. 

The thrust of the connecting rod found 
bv rule 15 was 3,481 pounds. The differ- 
ence between the two answers is so slight 
that it may be neglected, and in cases of 
this kind the simplest rule, as rule 17, can 
be used. 

In Fig. 255 we have shown the method of 
finding the thrust of the connecting rod for 
any other position of the crank. Let D P 
represent the center line of motion, D the 
center of driving axle, ( the center of 
crank-pin, D C the position of the center 
line of crank, and the circumference R C 
the path of the center C. Now, in order to 
find the thrust of the connecting rod when 
the crank-pin is in this position, we draw 
through the center C a line A (, perpen- 
dicular to the center line of motion D P. 
And from Cas a center, and with a radius 
equal to the length of the connecting rod, 
describe a short arc cutting the line D P at 
the point P; join C and P by a straight 
line, thus completing the triangle A C P, 
shown in heavy lines for distinction. The 
line A P will again represent the total 
steam pressure on the piston, and the line 
A C'the thrust, or the pressure of the cross- 
head against the slide. To find the magni- 
tude of the force represented by the line 
A OC, we have the following approximate 
rule: 

Rule 18. Divide the length of the line 
A C in inches (that is, the perpendicular 
distance from the center of the crank-pin to 
the center line of motion), by the length of 
the connecting rod in inches, and multiply 
the quotient by the total pressure of steam 
on the piston; the product will be the 
thrust in pounds. 

Thus: Ex. 45. If the total pressure is 
24,120 pounds, the length of the connecting 
rod 84 inches, and the length of the line 
A Cis equal to 8 inches (by measurement), 
what will be the thrust of the connecting 
rod ? 

gf < 24,120 = 2,281 pounds = pressure of 
the crosshead against the slides, or thrust of 
the connecting rod. 

Should it be desirable to obtain this 
thrust more accurately, then apply rule 15, 
and instead of using the length of the 
crank as stated in this rule, use the length 
of the line A C in Fig. 255; the length of 
the line A Cis always found by measure- 
ment. Remember that in all 
amples the steam follows full stroke. 

In passenger locomotives or other locomo- 
tives in which nearly always the crank 
turns in the same direction, the upper cross- 
head gibs will wear faster than the lower 
gibs. This is explained in the following 
manner : 

Let the arrow 2 in Fig. 254 represent the 
direction in which the crank turns when 
the locomotive is running in a forward 
direction, then when the crank-pin is at C, 
the reaction of the connecting rod will be in 
the direction of the arrow 3, causing the 
crosshead to be forced against the upper 
slide, as indicated by arrow 5; when the 
crank-pin is at (, the reaction of the con- 
necting rod will be in the direction of 
arrow 4, and again force the crosshead 
against the slides, as indicated by arrow 5 as 
before. In fact, throughout the stroke when 
the engine is going ahead, the crosshead 
will press against the upper slide; but it 
should be remembered that when the center 
line of crank stands perpendicular to the 
center line of motion, then the pressure of 
the crosshead against the slides will be the | 
greatest ; or we may say, that in the neigh- | 
borhood of the center of the slides the 
pressure will be the greatest and will grad- 
ually decrease as the crosshead approaches 
the ends of the slides. In switching engines 
which are run as often backward as for- 
ward the upper and lower gibs of the cross- 


these ex- 


| the pump. 





head will wear very nearly alike, because 
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in running forward the pressure of the 


crosshead is against the upper slides, and in 

running backward the pressure is against 

the lower slides. ; 
ae 


LETTERS FROM PRACTICAL MEN, 


Difficulties in Pumping Water. 
Editor American Machinist : 

The story told by ‘‘ Engineer,” in a recent 
issue of the AMERICAN MAcuINIsT, of ‘* trou- 
ble with a fire pump,” reveals a situation 
that is altogether too common in these days 
of enlightened engineering. It 
me that but half of the natural conditions 
are considered, when such relations to those 
conditions are established as are described 
by ‘‘ Engineer.” 


seems to 


Few people seem to consider the absorp- 
tion of power by friction in the flow of 
water through pipes. ‘* Engineer” 
not give us the diameter of his pipe, but 
says his lift is 17 ft. At best he has but 
7 pounds pressure to overcome the resist- 
ance of his 425 ft. of pipe. The resistance, 
without considering such trifling things as 
elbows, etc., increases directly as the length 
of the pipe; and also as the square of the 
velocity, but inversely as the diameter of the 
pipe. I will venture the conclusion that a 
calculation based on these conditions will 


does 
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The 


was 


The water was taken from a lake. 
bank was 395 feet water, and 
3 feet higher than the ground at the build- 
ing containing the pump, which was 380 
feet distant. The pump was placed in a 
pit 20 feet deep, and a ditch dug for suction 
from it to the bank. Owing to some diffi- 
culty in getting deeper at the bank, the 
ditch was only 21 feet at that point, and 
therefore the pipe was 2 feet higher than at 
the pump. That furnished consolation in 
the fact that the water would ‘run down- 
hill to the pump.” 


above 


That trap was a source of more trouble 
and new words to the mother tongue, and 
vigorous rehabilitation of old ones, than 
would fill a volume equal to Webster. At 
The 
valve was of leather, with weight riveted 
on. It was planted in a quicksand four 
feet deep, and in less than a year it had to be 
taken out. It took six mena week to doit. 
From the shore the pipe extended 150 feet 
in the To finish up in good shape 
and put ona little polish, our engineer used 
flanged pipe for this extension. He put it 
all together on some kind of a float and 
dropped it tothe bottom. One end had three 
feet to fall, the other six. 

If there ever was a case where ignorance 


the shore a foot valve was put in. 


water. 


was bliss and ’twere folly to be (other)wise 
this was it, for the fall broke the pipe in 
three pieces. The job was paid for and 
months later I came on the scene. 
The first time the pump was started it filled 
We had no 
satisfactory results with this pump tilla 
new suction was laid and the pump placed 
at the lake. The pump acted 
‘* Engineer” describes his to have done. 

The moral to all this is plain. 
one who knows how; 


some 


with gravel and fish bones. 


just as 


Pay some 
it’s cheaper in the 
Rex. 


end. 


A Tap Gulde, 
Editor American 
Machinist: 
A convenient 
device for guid- 
ing tapsis shown 











\ 


in the sketch. 
The sleeve */ is 
bored to fit the 
shank of the tap, 
and is fitted to 
the standard ¢ 
so that it may 
be removed, and 





sleeves of differ- 
suit 
au number of 


ent sizes to 


taps can be made 
use of. In 





use 





Tap GuIpkE. 


show that nearly all of that seven pounds is 
absorbed in getting the water to the pump. 
From this conclusion we see that we are 
using the full available force of the atmos- 
phere, and that the pump must cause as 
perfect a vacuum in the pipe as a common 


pump can. All water carries some gas or 


air, if you please, which, under these cir- | 


cumstances, it rapidly releases; and when 
enough of it accumulates at the pump, of 
course, it loses the water, and this air must 
be completely exhausted before the pump 
works again. 
‘* Engineer’ 


’ 


can help his case by using a 
larger suction, and then by 
velocity. 


getting less 
Possibly he might somewhat by 
placing an air chamber on the suction, near 
He can cure it by putting his 
pump at the other end of his 425 ft. 

I speak with some confidence in this case, 
In the 
year 1870 a firm who were manufacturers of 
a general line of steam machinery, and who 
had had such success that they were willing 
to tackle anything, furnished a steam plant, 
and also a small water-works system, in the 


as I have had a similar experience. 


case referred to. 
to put up the apparatus. 
until he 


They sent out their ** best 
He suc- 
the 
This was too large for him, and 


man” 


ceeded well came to water 
system. 
the poor fellow was lost in it as completely 


as the traditional babes in the woods, 


the standard 
should be bolt- 
ed through the 
slot or clamped firmly after the tap has been 
brought directly over or in line with the 
hole to be tapped 
Aside from the saving of time over the 
‘*try square method,” with this device ii 
will readily be seen that there is less liability 
of breaking taps from more pressure being 
applied to one end of the wrench than to 
the other. F. H. Treacy. 
Poughkeepsie, N. Y. 





[The above seems to be, with the standard 
taps now almost universally used, a better 
guide than the one sometimes employed in| 
which the guide is on the thread of the tap | 
quite close to the hole. | 


Throttle 


Editor American Machinist : 


Latches. 


According to the last census there are 
about hundred different kinds of 
locomotive throttles and means of fastening | 

The throttles themselves are all 
back of the stack to the 
of the dome, and then 


eleven 


the same. 
over from 
the | 
solidation on top of boiler, and the old-| 


one in | 
side the con- 
fashioned but good one in the end. Some | 
are fastened by a set screw on a sliding bar, | 
and some on the throttle lever, and some by | 
latch on the throttle stem, 
right and left 
paralled legged vise that bites a quadrant, | 


a toothed and 


others by a hand screw, 





| argues 


|}sumption wrong? dut 
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and some by a train of gears, and there are 
a few hundred scattering devices that are 
not in my mental photograph album just at 
present. Most any of these devices will 
hold the throttle that has the profanity pro- 
voking habit of shutting itself off or flying 
wide open; but when it comes to fine ad. 
justment hardly a satisfactory 
scheme in to a man who is in the 
The throttles themselves 
are made to give a very wide opening with 
a very slight movement of the stem. 

Why a movement of the stem of a thirty- 
second of an inch will make a difference of 
several miles per hour, and the latch will 
only move in notches of a sixteenth of an 
inch or more, is one of the builders’ mys- 
teries that engineers are not supposed to 
know. But so it is. 


there is 
the lot 
least particular. 


The set screw is a 
nuisance conceived in iniquity and nurtured 
in too much ** good enoughness.” It wears 
a thin place in the quadrant where most 
used, and will stick going either way unless 
carefully loosened before using, and I have 
known more than poor fellow who 
tried to close one, and did not have time to 
use both hands in the loosening process 
before he was called to lay down his life. 

If the notched latch has fine notches, they 
soon wear, and the lost 


one 


motion from clear 
in to clear out is used as a fine regulating 
point or device. I used to fire for an old- 
timer who had his engine and run down 
fine; and he had a peculiar and particular 
little stick on the tool box, with a counter- 
sink in one end that fitted a particular rivet 
head, back of the throttle, and another end 
that had a little crotch that fitted over the 
throttle lever; and when the latch was in 
the notch, with the file mark, and this stick 
was in its place, she just ‘toed the mark,” 
as the *‘ captain” said; but the captain was 
killed one day, and the stick was there. 
What we scheme where the 
throttle can be instantly moved over its en- 
tire travel, either way, by one hand, and at 
one grip of the hand; that has a lateh 
coarse enough to stand with little wear, and 
that takes up its wear, and has no 
slack, but yet will adjust to a hair. Now, I 
am not going to say, ** Eureka! I have it. 
Price, #2; nickel plated, $2.50.” But I have 
an idea: Let the quadrant be replaced by a 
screw about 2 inch in diameter, witha V 
thread, with the outside sharp edge of the 
screw turned off, and the latch made to 
swing on its pin enough to bring its teeth in 
line with the screw to take the place of the old 
quadrant. The sharp end of threads in this 
latch should be removed; and go, it will be 
seen, the thread can never ** bottom,” but will 
remain tight. 


want is a 


own 


This is the ordinary latch, 
and can be used as any now in use; and by 
having a handle on the screw, and that ar- 
ranged to turn in its brackets, any fine ad- 
justment can be got while on the road. It 
would be cheap, quick, handy, fine and 
safe—and no royalty. 


J. A. Hit. 


Denver, Col. 


Shade Lines on Drawings. 


Editor American Machinist: 


Iam not satisfied with the position friend 
Meyer takes in regard to the shade or dark 
lines on drawings, as explained in his series 
of papers on practical drawing. That I am 
not satisfied is a matter of no moment, but 
I believe the practical draftsmen of the 
country will not be satisfied ; and if so, that 
makes it a question worthy of due con- 
sideration. He admits that the system he 


illustrates is at variance with the universal 


| practice adopted by the practical draftsmen 


this 
from 


of both and 


assumed 


country England, but 


certain principles, 
which are, I think, also the principles as- 
sumed by the college instructors, that the 
practice of the draftsmen is wrong, while 
the first question with me is, Is not the as- 
whether right or 
wrong, is it worth while to try and upset a 
well-established system, out of which no 
harm has ever come, and endeaver to estab- 
lish another which is no better, and which 
will lead to all sorts of mistakes while the 
change is being attempted ? 

Mr. Meyer says in substance that the stu- 














dent can learn his way, and when he goes | 
into practical life learn the That 
just means unlearning, which is one of the 


other. 


hardest things in the world to do. 


Dark lining was invented and has been | 
practiced for years to show whether certain 
lines represented an elevation or depression, 
and as practiced, if a drawing be shown any 
one, whether versed in drawing or not, and 
he be asked whether the drawing represents a 
raised boss or a hole, he will give the cor- 
rect reply. This is enough to show that the 
practice is right, and now if the theory or 
assumed principles do not agree with this, 
then the theory or assumed principles are | 
wrong or equally liable to be wrong. 

The college instructor 


matter of education; 


says it is all a | 


wrongly educated, and that the colleges are | 


going to properly educate their students and 
send them out as missionaries to educate 
or revolutionize the world, and that’s just 
where the college instructor makes a huge 
mistake, as I think. The student goes out, | 
applies for a job, maybe gets it, and begins | 


|The whole aim of the wafter is to keepa 
uniformity of the principles introduced and 


what may seem to be contradictions. 
reasons for differing with the ordinary prac- 
tice of placing the shade lines have been 
plainly stated 


AMERICAN 


which the shadows had to‘be represented. | a little discussion of it would be interesting 


|to be introduced in these papers, and avoid | 


Our 


in Art. 284, twenty-eighth 


paper, June 16. J.G. A. M. | / 
‘ anemannanion 


Making Hoisting Drums, 
Editor American Machinist : 


When writing about sweeping hoisting 


drums, I said it would be cheaper to make 


a pattern for those measuring three or four 


that the theory 18 | he made and moulded. 
right and that by practice and habit we are | the pattern is shown by section Fig. 2. D 


| feet in diameter. 


Figs. 2 and 3 show the way patterns may 
The way to make 
is a three-inch square stick; on it three | 
disks, A /% C,are fastened. Lagging to 
form the shell is screwed around these 
disks, while the arms in end core are on loose 
and just laid on top A, so that they can 
come up with the cope. Disk @ should be 
an inch smaller in diameter than A, toallow 


his educational revolutionary or missionary | the core to be easily lifted, as shown in Fig. 
work, at the very time of all others in his | 3. This one inch taper on drum will not 
life when he ought to keep his mouth shut. | he noticeable when cast, and does not affect 


If he keeps his job, by the time he is fitted | anything. 


to give advice he has learned that the stand- | 


As the outside is being rammed up the 


ae ; : | 
ard system of dark lining a drawing is one _screws must be taken out of lagging, so as 


of the things that does not 
proving. 


require im-|to allow A B Cand Dto be removed after 


the cope is lifted. Previous to ramming, in- 


With the highest regard for Mr. Meyer, | side flange ZH, which is made in segments, 


and taking this opportunity to say that of | must be placed in bottom of mould. 


Now) 


all the works on drawing that I have seen) ram up the inside, strike it down to re- 


I think his, so far as it lias gone, is one of| quired depth and lift out by the eye bolts. the steam pressure begins to act, f ought 
above | 


‘the most complete, I make the 


vigorous protest against a change in the | 


well-established arrangement of shade or 
dark lines, in the hope that if my position is 
right the battle may be fought out now, “ if 
it takes all summer.” If [am wrong, and 
the new way is to obtain, then the battle is 
sure to last through the lifetime of the 


present generation. 


It seems to me that the assumption 
that the dark line shows the — division 
between a light and shaded side is not 


called for, and even if acknowledged, the | 
second assumption, that because the side | 
the shade while | 


that is assumed to be in 


making a drawing of one side of an object | 


must be assumed to be in the shade while 
making the drawing of another side, is en- 
tirely without justification. If the drawing 
is of a thing that is made, the draftsman 
turns it all sides towards him to make it. 
If the thing is to be made the workman 
turns it all sides about before it is done. 
The college instructor says: *‘* Suppose it 
Does the draftsman 
turn that all sides about?” No! Neither do 


is a house, what then ? 


all houses face the south, nor does the sun | 


always remain at half-past three in the after- 


noon; neither does June 21st hold the year | 


round. Joun E. Sweer. 


[There is nothing which leads to better | 


or more profitable results than honest 


criticisms, particularly when these come 


Prof. 
The object of introducing 


from such an esteemed friend as 


John E. Sweet. 


the system of shade lines which is in vari- | 


ance with the universal practice adopted by 
practical draftsmen of both this country 
and in England is twofold, first: To intro- 
duce only those principles which will be in 
harmony with the principles upon which are 
based the methods of finding the shadows 
a subject which will be introduc- 
edfurtheron. Second: Since there are draw. 


of objects 


ings made and books printed in which the 


shade lines are placedin a manner which the 


writer believes to be correct, it is only right | 


that the reader should understand why this 


difference should occur between the illustra- | 


tions in some printed books and ordinary 
practice. 
By no means does the writer wish to be 


| 
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and profitable. 


| we did mean was that the bolts being short 


‘square inch of the nominal area of a bolt as 





Os Werke 


[We did not, in the answer referred to, 
intend to convey the idea that the bolts were 
weakened by the direct strain due to screw- 
ing up the nuts. Regarding this, we think 
just as our correspondent does, although it 
is reasonable to suppose that the twisting 
strain will weaken the bolts slightly. What 
and strained tight, and the rods compara- 


tively long and not strained, there was 
danger that the bolts would break before 
the rods took any, or more than a little, of 
the stress. 

There is, however, evidently difference of 
opinion as to the effect of screwing up bolts. 
For example, Prof. Marks in his work on 
the steam engine says, referring to bolts for 
cylinder heads: ‘ Taking 5,000 pounds per 
the safe strain, in order to cover fully the 
strain upon the bolt due to screwing its nut 


firmly home, as well as the strain due to 


steam pressure, ete.” Also the following 
from Appleton’s Cyclopedia of Applied Me. 
chanics: ** For press screws and other bolts 


which do not require to be tightened before 
the load comes upon them, the working 
stress per unit of area (which hereafter will 
for brevity be denoted by /) may be taken 
at 6,000 pounds per square inch. For accu- 
rately fitted bolts requiring to be tightened 
J = 4,000. But for — bolts 
which are used to draw joints steam tight, 


moderately 


and which must be greatly tightened before 
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The flange and lagging may now be drawn 


in and the mould sleeked around with a 


while Fig. 5 is given to get the proper bevel 
of lines on Fig. 4. 
is the length of circumference of drum ; 
the height @ is pitch. 


The distance a in Fig. 5 


Draw the hypothe- 
nuse to complete triangle and the angle y will 
be the required angle of thread. Make a 
bevel like Fig. 6 for marking lines on Fig. 
| 4, and let the blade be circular, to fit face of 
lagging; also make a templet the 
length and thickness of drum to mark off 
grooves on lagging edgewise. 

Many may say that a pattern such as | 
| have described is very costly, but I think it 
would soon pay for itself by the difference 
in the cost between sweeping and moulding. 

Chicago, Tl. P. 8. Dingey. 


same 


|The Effect of Initial Strain on 


: b ae 
| Hditor American Machinist : 


Bolts, 


| Do.you mean to convey the idea in your 
reply to P. J. F., that the 
‘initial strain” on the fly-wheel fastenings 

is so much to be deducted from their ulti- 
| mate strength? The writer has always be- 


question 312, 


lieved not, so that, supposing the bolts in 
question were capable of withstanding a 
stress of say 100,000 pounds and were screw- 
jed up to an “initial strain” of say 90,000 


understood that his object is to upset a well- | pounds, it would nevertheless take the whole 
established system of placing the shade | 100,000 pounds of centrifugal force to break 
lines—a system which the writer has always | them, though if the ‘initial strain” should 
followed in making working drawings, but | be deducted 10,000 should break them. The 
which he has been compelled to lay aside, | question is one of considerable importance, 


| Fig. 4 represents a piece of the lagging, 
| 
| 











sy maamons ei Saag 
| | ; Q 
1 . AY ( 
| | (} ) aS AY. ¢ 
Be as : ee 
| 2] Big eB Ws 
—i <4 : <i P | « 
e| 5] :': Wi. 
} <4 : Hy 
é " | 5 a RC 
| | Bae Se 
| £4 We terse bt C 
ae 2p | Mee || tony / { 
Eyez z ro EG 
ring Drums. 
| rig. 6 
T 7 — 
not to exceed 1,600 or 2.000 pounds per 


square inch.” 
the 
writer concludes 


From above it is evident that the 
that all the strain due to 
tightening the bolt is lost so far as its holding 
capacity is concerned, but we do not believe 
We 


do not see that anything is lost except what 


that this opinion is generally accepted. 


is due to twisting the bolt in screwing up 
the for head and 
| nut are not in truth with the holes. ] 


the nut, unless surfaces 


Treatment of Steel in Forging and 
Tempering, 
” 
y 


Editor American Machinist: 


I have read with much interest many 
articles in your valuable paper on temper- 
ing steel tools, such as taps, fluted reamers, 
milling tools, dies, ete., ete., and also on 
That I had more 


than twenty-five years’ practice in that line 


annealing steel. have 


is my reason for adding my experience. 


steel. 


Avavusr 6, 1887 


It depends a good deal upon what 
brand of steel you use. 

For tempering such tools as taps, fluted 
reamers, dies, milling tools and cutters, I 
use salt brine; also a mixture of good lard 
oil and rosin, about one-sixth rosin to five- 
sixths of oil. When mixed together the oil 
should be quite warm and the rosin quite 
hot. Pour the rosin into the oil and stir it 
up well, then heat as above directed, im- 
merse in the salt brine, move the tool up 
and down slowly until it is chilled about 
half through. When this is done put the 
tool from the brine into the oil as quickly as 
possible and move it around in the oil until 
the toolis cold, or nearly so. Then brighten 
and draw the temper to suit your work. 
Large tools after remaining in the oil a short 
time should be taken and put over a clean 
fire and rolled or turned over and round 
until the oil on the mill will smoke; then 
brighten the teeth, and if too hard draw 
the temper to the hardness required and 
then let the tool remain in the oil till cold. 
A tool tempered in this way will never 
crack and seldom spring. <A milling tool 
three inches long by two and a-half diame- 
ter, seven-eighths hole, should take at least 
forty-five minutes to heat forhardening. <A 
milling cutter seven inches long, five and 
a-half to six inches diameter, should take 
from two and a-half hours to three to heat. 
All of these tools should be heated in a 
furnace if possible. A furnace suitable for 
heatifig will cost ‘about a hundred and 
twenty-five dollars. By this process of 
hardening steel tools, you have a soft or 
mild centered steel, and no occasion to pay 
twenty-five cents a pound for soft centered 
steel. Tools can be annealed and _re- 
hardened over and over again many times 
without cracking. 

Chipping chisels should not be hammered 
after the red has all disappeared, especially 
This hammering cast steel 
after the red has all disappeared is all wrong. 
It should never be When we had 
nothing but blister and double shear steel, 
then hammering a cold chisel and all kinds 
of edge tools, to refine them, after the red 
had disappeared, was all right, and it im- 
proved the tool. 

When the chisel is forged and ready for 
hardening, it should be put into the fire, and 
heated slowly by shutting off the blast. It 
will be still better to heat without any blast, 
if you have a good hot fire. The chisel 
should be heated even, about three inches 
up from the edge, to take off the uneven 
strain which may be caused in hammering. 


on the edges. 


done. 


Immerse the cutting end for about an inch 
and a half, in soft, clear water. Move the 
tool up and down about one inch, keeping 
the point in the water one inch all the time, 
until the water on the tool. 
Then brighten and draw the temper slowly 
toasky blue; then drop the tool into oil 
three or four inches deep. When cold, you 
that is worth half a dozen 
chisels hammered and tempered in the way 
No 


cold 


does not hiss 


have a chisel 
most of the cold chisels are now made. 
brine nor pickle is required for a 
chisel. 

I once annealed a three-inch fluted taper 
that 
wise misused in hardening, and was con- 
demned as The foreman of the 
tool refinished this tool, and I hard- 
ened it for him ; and in doing so, I closed 


reamer had been cracked and other- 
useless. 


room 


the crack, instead of making it larger. I 
could not get the dry sawdust to anneal, so 
I used fine dry hard-wood chips from a 
wood planer, and charcoal dust, put into an 
iron box, about three feet long, and one foot 


> 


I first put in about three 
inches deep of charcoal dust, and then the 


wide and deep. 


wood dust or chips about 6 inches deep. 


I heated the reamer to a blood red, and 





First, cast steel should not be heated too 
The right 
had by shutting off the 
blast and allowing the steel to remain in the 
fire for a 
annealing ; 


quickly all the way through. 
heat can only be 


short time before hammering or 
by all means do this 
the tool. Do not heat steel for 
annealing and hardening hotter thana cherry 


hardening 


and follow those principles which he be-| and if there should happen to be difference | red; for forging it may be heated some 


j | va. 1 j . - . i's . = : P . ° ~ P 
lieves}_to .be* correct, in such drawings in of opinion amongst engineers in regard to it, hotter, but not much without injuring the 


before | 


| buried the tool in the middle of the wood 
| chips and covered it up with charcoal and 
dry coal dust from around the forge, and 
| put a piece of boiler iron over the box. 
This was on Saturday night. The tool laid 
in the box until Monday afternoon. 
then cold, 


It was 
The wood and coal were most all 
The tool, after the dust had 
been wiped off, had a dirty black appear- 
and soft that a jack-knife 


burnt up. 


ance, was so 
( 
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would cut the teeth. It would have been a 
difficult job for one to cut a smooth thread 
yr to rim a smooth hole in steel annealed as 
soft as this was. But it was just the thing 
for reamers and cutters. The foreman of 
he tool room was more than pleased, and 
says that the tool was as good as any tool 
ie had in the tool room, and that the steel 
was as soft as iron. 

Some may say that to anneal steel as soft 
is the tool referred to injures the steel in 
-ome way, and that the steel will not harden 
so well, but more than twenty years’ ex- 
perience has proven to me that it does not 
hurt steel to anneal it soft as it can be in 
way described, as it is confined from 
air. I have kept fine cast steel hot 
for one week as a test in a bed of dry saw- 
dust. It was so soft that it was worked 
with much difficulty on account of its being 
stringy, but it took temper beautifully, and 
was very tough and held a keen edge. 

In my experience over the country I find 
that lime is used mostly for annealing steel. 
| believe that lime is the most unnatural 
stuff that steel can be put into. I never 
knew of a tool maker that had his steel an- 
nealed in lime that was not finding hard 
spots and hard streaks in the steel, and he 
most always condemns the steel. There 
are sometimes hard streaks in steel that are 
not caused by annealing, but seldom. Lime 
will gather moisture as soon as cold. 

If one could have a box of lime where it 
would always keep warm, he would get a 
better anneal. If you commence to anneal 
by using fine charcoal dust and dry saw- 
dust, in a few months you will have a 
beautiful annealing podwer, or fine wood 
ashes as fine as lime, and all thfat you will 
have to do to get a perfect anneal is to 
make a bed of dry sawdust in which to lay 
the tool to anneal, and you will not find 
any hard spots or streaks in your tools. 

Kor lathe and planer tools use 
brine. Never hold your tool 
hardening, but move it up and 
not to have a water line; it is very lixble 
to crack if you do, or break off while in 


tne 


the 


a good salt 
still while 
down ye as 


use. 

I wasina shop at Chicago this spring. 
They had made a three-inch tap and 
hardened it, or rather had tried to, at two 
different and had condemned the 
steel as bad. I took the tap and heated it 
as I have described, and, as I was about to 
put the tap into the salt brine, the tool 
dresser said: ‘* Oh, that won’t harden, for it 
is not near as hot as I had it twice before.” 
Well, that was the trouble; he had heated it 
hot, as he had to acknowledge after I 
had hardened it. It was so hard that he did 
not have a file in the shop that he could 


©. B. H. 


times, 


too 


touch it with. 


Trouble with a Fire Pump. 
Editor American Machinist : 

If Mr. Engineer will examine his suction 
pipe, he will find somewhere within the 425 
feet a high place, and somewhere within the 
125 feet, between said high place and the 
That is, he will find 
the high and low places above and below 
the average line of the pipe, and air will 
naturally collect in said high place, and 
collected to a sufficient amount the 
is broken, compelling the 
pump to remove the air before any more 
S. A. SMITH. 


pump, a low place. 


when 

water current 

water can be pumped. 
Evansville, Ind. 


a 

Tay bridge is only one link in the line of 
Northern travel. The Forth bridge from 
North to South Queensferry is the second, 
and scarcely less important than the other. 
The viaduct 
largest bridge in the world. 


first-named is notable as the 

The second 
will have the distinction of being made ot 
steel throughout its total length of 5,050 
feet. 


though delayed by 


It is at present busily in progress, 
strike of the work- 
men, and when completed may be regarded 


a 


as one of the greatest marvels of engineer- 


ing enterprise which Europe can show. 
The island of Inchgarvie, in the middle of 
the arm of the sea which it crosses, enables 


the bridge to be in four spans, only two of 
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spans are each 1700 feet, and the height 
above the sea of each of them is 200 feet. 


When this elaborate yet simpie viaduct is 
completed, railway communication, almost 
in a straight line, will be completed from 
London to Aberdeen.— London Standard. 
=: 
Chats with Foundrymen, 





By Roperr E. Masters. 

The information from Mr. 
Thomas Keenan, foreman of the Bagley & 
Sewell foundry, Watertown, New York, 
may prevent loss and annoyance to others 
They had 


following 


engaged on this class of work. 
a large number of plates 14’ x7’ x 3” 
thick to cast for sewing machines. At first 
it seemed impossible to cast these plates 
straight; they would be sprung and found 
to be thick on opposite corners, so that to 
plane a level surface on them for the face 
side of the sewing machine two corners of 
the plate would be planed almost to a feather 
edge. Of course all such castings were con- 
demned before going to the machine shop. 

Mr. Keenan says they tried shaking out 
hot, turning them up on their edge, stack- 
ing them up as soon after they were poured 
as possible in a rack 25 deep and putting a 
heavy weight on top of them, leaving them 
in the moulds all night, but the result was 
the same in every instance. This annoyed 
and worried him he would wake up 
through the night and try to think of some 
remedy. The plates were made in a snap 
flask, and one night the idea occurred to 
him that the flask might not be true on top. 
On examining the flask the next morning he 
found it worn away on two corners, and 
when the weight was put on the mould to 
pour off it did not touch the mould? at the 
corners where the showed the 
thickest. The result when pouring 
the moulds the pressure of iron would force 
the sand up to the weight at these corners, 
and while the strain was enough to make 
the casting unequal it was not enough to 
‘*run out,” or no doubt Mr. Keenan 
have found the remedy sooner. 


sO 


castings 
was, 


would 
A new iron- 
bound snap flask was made, and there was 
not one bad casting from that cause out of 
thousands that they made. The essential 
point in pouring snap flask work of this 
kind is to have the mould set level, and a 
weight heavy enough to sustain the pres- 
sure bearing even over the top of the 
mould. 

A gentleman, who is largely engaged in 
making cast-iron vises with 
stated they formerly went to a great deal of 
trouble to be sure the steel face would stay 
For a long time they had 
a dove-tail piece, or lugs on the back of the 
steel plate for the iron to hold to. Now 
they use a plain plate of steel and rough up 
the back (which comes in contact with the 
iron) a little on the emery wheel, and set. it 


steel faces, 


on the casting. 


in its place in the mould. The mould is 
tilted up so that the plate is the highest 
point in the drag, and is poured with very 
hot iron through a flat wedge-shape gate 
right over the steel plate. 
length of the plate and very thin where it 
enters the The iron the 
plate first and flows from there to the 
lowest parts. Filling the mould up is all they 
found the large 
They flow a little iron through the 


The gate is the 


mould. strikes 


have to be in 


vise. 


necessary 
small ones. One would think the steel face 
would jar off the iron when in use, but the 
gentleman spoken of, who has charge of the 
casting department making this class of 
work for a well-known firm, claims to have 
had no trouble since practicing the above 
plan if the iron is poured hot. 


binding of apprentices being done away 
with. 
apprentices in the regular old-fashioned way. 


Some large concerns still bind their 


A short time ago I was in the office of one 
of the largest manufacturing establishments 
inthis country and witnessed the filling out 
and signing of (printed blank) indenture 





ithe contract—other names being substitu- 


| ° ‘ 
| ted; this will also be ananswer for those who 


which are over water. These two principal | have asked for a copy of article to bind ap- | 


Much has been written about the regular | 


papers, of which the following isa copy of | 





MACHINIST 


prentices. Italics show written matter in 
contract. 
The — —— Company's apprentices. 


Apprentices are taken on the following 
| terms: 
| They serve at the trade agreed on until 
| they are twenty-one years old, and are paid 
for the time actually made, as follows: 

*3.00 per week for the first year. 

$4.00 per week for the second year. 

$5.00 per week for the third year. 

#6.00 per week thereafter until they are 
free. 

They must not be absent from 
sickness 


except 
or other unavoidable cause, and 
must obey strictly all the company’s shop 
rules. 

The company reserves the right to dis- 
charge at any time, any apprentice whose 
deportment or progress in learning his trade 
is not satisfactory. 

Richard Roe, 
President. 

I, John Doe, aged sixteen years the first day 
of June last, agree to serve at the machinist 
trade until lam of age, on the terms above 
stated. 


John Doe. 


I, James Doe, father of the boy whose 
name is signed above, approve this agree- 
ment. 

James Doe. 
, January 10, 1887. 


The company and apprentice each hold a 
copy of this contract, which looks as if. it 
was all in favor of the company, but no boy 
is allowed to be put to work at any of the 
regular branches of trade conducted in the 
works without first signing the above con- 
tract; this is in justice to the boys who have 
already Apprentices are usually 
taken at 17 years of age, and although it isa 
very old concern, they have never had any 


signed. 


real trouble with any of their apprentices. 

**Moulder” asks, Why don’t 
shrink vertically ? and wants this well-known 
fact, as he calls it,explained. Well, that’s the 
first I knew of that, and I wish it was a fact ; 
sbrinking and straining are the two worst 
things that a moulder has to contend with 
(unless it is a patternmaker who don't un- 
derstand his business) and it doubtful if 
the casting has ever been made that didn’t 
shrink all over and 


castings 


is 


be on a strain in some 
part of it, although it may never show the 
effects of thestrain. If it is possible that any 
moulder doubts that castings shrink verti- 
cally, the best way for him to set his mind at 
rest is to go into a pipe foundry where they 
cast the pipe on end and see what allowance 
they have at the bead and bell end for the 
pipe to shrink, especially where the pipes 
are made in loam casings. Pipes in stand. 
ard lengths of 12’ net poured vertically, 
shrink from 1}”’ to 1}, according to the mix- 
ture of the and at 
whichitis poured. Occasionally, if the iron 
bell end 
room to give, the pipe will be 


iron the temperature 


is high and the bead and have not 
pulled in 
two. In large castings like pots for wire 
that 
an iron core barrel suspended in them, the 


mills and large cast-iron boilers have 
heavy iron casing has been torn apart by 
the expansion of the core barrel and shrink- 
age of the casting combined, through neg- 
lect to unclamp or unbolt the core barrel 
from the casing in time after the casting 
was poured. 

Mr. 


‘* Lead in the Cupola,” in AMERICAN Ma- 


William Golding’s ideas concerning 





}OHINIST, June 1&th, 1887, are correct and to 


the point. A small piece of lead is used now 
and then ina ladle of iron, not for the pur 
pose of cooling it down, but to make it 
|}more fluid; try it some time if you have 
| not done so already. If you want to pour a 
little 


|too dull to reach the thin parts, drop a half 


| piece, and are afraid your iron is a 
|pound of lead in 150 pounds of iron and 
|note the difference. It is an old, old story, 
but ‘gets there just the same.” 
and not use zine instead of lead, or the re- 
sult may not be so pleasant. 

There ought 
lead in the cupola. 


occasion to use 


all 


” 


be 
If the bottom of 
cupolas had ‘a liberal supply of 4’’ holes, 


not to 








7 


‘**Foundry Cupolas,” July 16th, 1887, there 


| would be fewer breakouts through the bot- 


| 


Be careful | 





| 
| 
| 


as suggested by Foundryman in article on| us 


tom, and if this question of holes was car- 
ried to the bottom of the ladles there would 
be some chance for the steam to get out 
through the bottom and not have to work 
its way up through the iron, causing it to 
bubble and boil all over the floor, as is the 
case where the ladles have not been quite 
dry through carelessness, inattention or lack 
of time. I hope the time will come when 
all foundrymen will take such a sensible 
view of the workings of their furnace : 
indicated in the and 


cease to regard it as something supernatural, 


is 
article) mentioned, 


(Jueer Facts About Steel, 


of articles of steel 
manufacture keep men constantly at’ the 
works to examine and test the product, in 
order that there may be no inferior articles 
delivered. 


Large purchasers 


This is the case at the Bessemer 
steel rail mill, and rigid inspection is also 
made of the manufacture of steel axles by 
the Troy company, so that nothing but 
articles of first quality leave the works. A 
queer incident happened recently in’ the 
axle department. The axles are tested un- 
der a heavy trip-hammer, three blows in 
succession being the rule, and an average of 
one axle in twenty being subjected to this 
test. 
every 


The inspector is required to witness 

On the occasion referred to 
had been struck when he was 
called aside, and upon his return the third 
blow was given, when the axle broke. This 
surprised every one, as there had been no 
breakages on 


blow. 


two blows 


of the same 
Then the operator began to think the 
matter over, and finally he decided to make 
a trial when the inspector was not looking. 
He did so, striking first two blows, then 


the other tests 
heat. 


after an interval the third, and the axle 
broke. Again and again was the attempt 
made with invariably the same result, 


although with three blows in rapid succes- 
sion there were no breaks. The facts sug- 
gest some peculiar changes in the condi- 
tions of the while undergoing the 
tests, and now strict orders are enforced not 


steel 


to call the inspector away while the axles 
are under the hammer. 

These facts offer no ground for reflection 
upon the excellence of the product of the 
Troy Steel Company, but simply go to show 
that our manufacturers are learning some- 


thing new about steel every day.— 7h 
Northern Budget. 
<a 
The Kind of Locomotive Firemen 
Needed, 
When last week the presidential party 


were traveling merrily along, the locomotive 
broke its side rod and killed the engineer 
The 
who during the first moments, and 


before he had time to shut off steam. 
fireman 
before he knew that steam had not been 
shut off, endeavored to escape injury by 
climbing over the tender—-realized the danger 
the party placed, 
bravely rushed back into the cab, almost in 


in) which whole was 
the face of death, as the steam escaping 
from a hole in the boiler was filling the cab, 
the throttle 


scalding himself, but by doing so probably 


and closed valve, severely 


avoided a sacrifice of life and a national 
calamity. 

Heroism amongst railroad employes is so 
common to almost 
They frequently all 
heroes who display their valor in war, but 


they to 


unnoticed, 
the qualities of 


as pass 


show 


get little of the praise accorded 


lsuch heroes. 


ae 


‘The 
who predicted that passenger fares would 
the of 
passes should be abandoned are evidently 


The Railway Register says : men 


be greatly reduced when issuing 


false prophets. The passes given out by 
the railways were, or at least were intended 
for not 
gratuities to favorites, as some jwould have 


to be, value received, and were 


believe.” 








OOS 


NIST? 


| 
gel, | 
| 


ed 


To prevent delays all Communications 


should be addressed to the Company. 


PUBLISHED WEEKLY 
BY 
American Machinist Publishing Co. 


HORACE B. MILLER, Pres’t and Bus. Manager. 


LycurGus B. MOoRE, Treas. and Sec’y. 
96 Fulton Street, New Vork, 


F. F. HEMENWAY, Mechanical Engineer. 


Special Announcements. 

SB Positively we will neither publish anything in 
our reading columns for pay or in consideration of | 
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t7 We 
chinists, engineers, inventors, draftsmen, and all those 


invite correspondence from practical ma 
specially interested in the occupations we 
on subjects pertaining to machinery. 

82" Subscribers can the 
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vancement in the Machine Shop. 
There are many 
long mechanical career, have found that the 
knowledge of practical drawing was as im- 
portant and necessary for their advancement 
in the profession, as the knowledge of the art 
of shaping the material and putting the same 
together; and, we believe it is safe to say, 
that the majority of these men owe their 


success to their knowledge of practical 
drawing. 
We here propose to draw the attention 


of those young men who are now about to 


| ' 
| Knowledge of Drawing Necessary for Ad- 


mechanics who, aftera | 


enter the mechanical career and adopt it as | 
| successfully ? Certainly it would; for it must 


their grand profession in life, and who look 


forward with the hope and an earnest de- | 
| universal language ; 


sire of occupying in the near future a place 
among the foremost ranks of their com- 
panions, to the fact that, if their brightest 
hopes are to be realized, they must possess 
without 
this they will continually labor under great 


a knowledge of practical drawing ; 


disadvantages, allowing others who possess 
a knowledge of this art to outstrip them 
in the race for high positions, and when they 
feel their disappointment in being left in the 
fate will be blamed rather than the 
truth, namely, their own negligence at the 
start. 

That a knowledge of drawing ina machine 


|shop is necessary may be made clear by 


pointing to a self-evident truth. In all first- 


| class machine shops a number of draftsmen 
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| calculated ; 


are employed, and managers well know 
that without these business cannot be suc- 
cessfully conducted; now then, what will 
be the draftsmen, and what 


will be the advantage of the drawings dis- 


use of these 


tributed throughout the shop, if the me- 


chanics cannot read and understand the 


| drawings? These drawings are placed in 


the shop for the men to work to who are 
expected to know how to read and under- 


| stand the drawings without any further ex- 


planations, and those that cannot do so are 
classed with inferior workmen. 

Again, from observation we conclude 
that one of the causes which leads young 
men to neglect the study of drawing is the 
idea that those persons only who intend to 
become draftsmen learn drawing, 


and that the time spent by the mechanic in 


should 


learning to draw does not pay him because 
he does not wish to become a draftsman. 
Now the throw this 
idea out of their minds the better it will be 
for them, because such an idea will lead to 


sooner young men 


as great disappointments, failure in life and 


disastrous results, as any person will ex- 
perience: in following any other business, 


and who entertains the idea that it does not 


pay to learn to write because he does not 
intend 
neglects to learn the art of writing. 


It 


to become a clerk, and, therefore, 


may seem ridiculous to state that a 





person who wishes to be successful in life | 


must know the language of the country in 
which he lives; but it is equally as ridicu- 
lous for a mechanic to expect to get along 
in a machine shop without knowing the 
language which is there prevalent. Draw- 
ing isa written language, and is extremely 
well adapted to giving instruction relating 
to the shape and the placing of material, 
and this language is used in all places all 
over the world where the construction of 
machines, building of houses, ships, ete., 
are pursued. Every branch of knowledge 
has toa certain extent its own appropriate 
The twenty-five characters called 


letters are the alphabet of the ordinary lan- 


language. 


| guage; the ten characters called figures are 


the alphabet of arithmetic, and with these 


the weight and dimensions of objects are 


and the straight and curved 


‘lines are the alphabet of practical drawing, 


which has for one of its great objects the 
of the of 
bodies, and there is not a language which 


communication shape or form 
can be more readily or conveniently used, or 
is more universally used for communicating 
our idea of form to others than practical 
drawing. 

The drawings laid before a mechanic are 
his instructions, so to speak, in plain lan- 


| ducts 


Avavst 6, 1887 





the construction of the machine in 
general; and if he cannot follow these in- 


structions, being unable to read them, how 


and 


can he expect to be classed among first- 
class mechanics, and expect to receive the 
pay of a first-class workman? and if he is 
not a first-class mechanic, how can he ex- 
pect his employer to promote him to a posi- 
tion of foreman? or can a poor mechanic 
to start business and conduct 
it successfully ? 


ever expect 
Again, suppose a mechanic 
should have a desire to travel and work in 
a country where a language which he does 
understand spoken; would not a 
knowledge of drawing greatly aid him in 


is 


not 
holding his position and in working along 


be remembered that practical drawing is a 
and if a person can 
read a drawing made in this country, he 
will also be able to read a drawing—and, 
consequently, the instructions given by the 
drawing where the 
German, French or any other language is 
spoken. We have found that the knowl- 
edge of practical drawing has paid us. We 
leave it to the reader to decide: Will the 
time spent in learning to draw pay him? 
a 
Steam Launches for Ocean Steamships. 


made in a country 


The Commercial Advertiser has recently 
given considerable attention to the subject 
of providing transatlantic steamships with 
steam launches in place of the ordinary life 
boats. Our contemporary has treated the 

with and has 
clearly scored a point in favor of steam. It 
has failed to call forth any serious objections 


subject its usual candor, 


to steam launches, apparently because no 
such objections exist in fact. 

The Umbria is provided with two steam 
launches, and the most that is urged against 
them is that they cannot be hoisted aboard 
It unne- 
cessary to add that the traveling public is not 
particularly interested in 


as quickly as rowboats. seems 
this objection; 
nor do we see that the steamship companies 
should be. The old story of the philosopher 
and the cat is peculiarly applicable to hoist- 
ing life boats. All interest in the matter 
hinges upon their utility in case of an emer- 
gency, and against this nothing tangible has 
been urged. 

Further than this it might be truthfully 
urged that what been in the 
way of devising steam launches for ocean 


has done 
steamships has little or nothing to do with 


what can be done. Demand usually pre- 


cedes supply. Let the demand become gen- 
eral 
the 
nies 


and the supply will not be lacking in 
matter of quality. Steamship compa- 
and sea captains may be over-conserva- 
tive, but be truthfully 
accused of weakness of this kind. Steam 
launches as life-saving appliances will be 


inventors cannot 


improved exactly as anything that is pop- 
The art of 


building small steam vessels for ordinary 


ularly demanded is improved. 
purposes is already well advanced. They 
are made to be used with petroleum pro- 
for fuel, with 
few minutes, 


which steam can be 


the fuel re- 
quired for comparatively long runs occupies 


raised in a and 


but little space. <All that is required is a 
modification in construction to suit them to 
the particular purpose in view. 


neer ormechanic doubts but this can be done 


No engi- 
without trouble. 

that 
launches can be adapted to life service on 


Those who do not believe steam 


ocean steamships may remember that it is 
not long, as time is counted, since scientists 


that the not 
traversed by steamships, and that the loco- 


declared ocean could be 


motive was an entirely impracticable ma- 
chine. 

It is entirely within reason to suppose 
that all steamships will, within a few years, 
be provided with steam launches, which 


will largely replace the present unmechani- 


cal rowboats. In the meantime those 
steamships first so provided will be de- 
servedly popular. There is really to-day 
nothing experimental in the matter; it has 


passed beyond that stage, and requires no 
more than the usual processes of perfecting. 


This will be quickly accomplished if the 





incentive is applied. Providing steamships 
with steam launches as near perfect in their 
appointments as we can expect anything to 
be is to-day a simple question of cost. 


tl —_ 


Lower Postage Rates to Mexico, 


By the terms of a recent convention be 
tween the United States and Mexico, arti 
cles of every kind or nature, which ar: 
admitted to the domestic mails of either 
country, are admitted under the same con 
ditions to the mails exchanged between th: 
two countries, and at the same rates of post- 
age. This arrangement cannot but be ad 
vantageous to the people of both countries 
to the people of thiscountry because permit 
ting greater freedom of business intercourse 
with a great stretch of populous territory ly- 
ing close along our borders; to the popula- 
tion of our sister republic, because of the civ- 
ilizing, conserving and commercial results to 
be derived from freer intercourse with a na- 
tion so progressive and prosperous as ours. 

One important effect of the new postal 
regulations will be the increased circula- 
tion of American newspapers Mexico. 
Hereafter the subscription price of this 
paper, for example, will be exactly the 
same delivered weekly in the city of Mexico 
asin the city of New York or Chicago, 
viz.: $2.50 a year. It is only natural to 
suppose that the removal of many obstacles 
and inconveniences which have hitherto 
characterized the postal intercourse of the 
two nations, will materially increase the 
present Mexican constituency of the Amer- 
ican journals which Mexican readers have 
hitherto cared enough about pay 
and read. 

It is almost needless to add that whatever 
tends to extend the circulation -of American 
mechanical journals in such a country as 
Mexico, is also likely to increase the de 
mand for American machinery. 


ES TONS mi 


in 


to for 





SWERS. 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
te common-sense methods. 








Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initrals nor loca- 
tion will be published. 





' (827) L. C. P., Akron, Ohio, asks: How 
can I cement rubber to iron? A.—The following 
is recommended: Soak pulverized gum shella 
in ten times its weight of strong ammonia. This 
will make a slimy mass, which, If left to stand fora 
few days, will become liquid and ready for use. 


E. H., Toronto, Can., writes: In 
making wheel patterns, my practice is to use the 
same chordial pitch for both wheel and pinion 
My boss saysI am wrong. Which is right? A. 
You are wrong. The circumferential pitch will be 
the same, but the chordial pitch will vary with the 
diameter at pitch line. 


292) 


( De 


(°29) E.A., West Medway, Mass., writes 

I have a 52-inch Columbla bicyvle that got caught 
in a railroad crossing, the wheel being bent side 
ways about an inch. The axis is about in the 
center, so that it runs true otherwise. How can ! 
true the wheel? A.—By increasing the tension on 
some of the spokes. If you are not a mechanic, 
the best way is tosend the wheel to the manufactur- 
ers. 2. How are the tapering tubes used on bicycles 
made? A.—By special machinery that cannot be 
described without engravings. These would be of 
no general interest. 


(339) E. E. C., Drummond, Wis., asks 
Will wrou_ht-iron pipe stand a higher pressure of 
steam than of cold water? A.—If the pressure is 
applied in both cases without shock, there will be 
little or no difference. It is claimed by some that 
wrought-iron plate is somewhat stronger for being 
heated up to about 500°. If this is true, the pipe 
should stand a little higher steam pressure than it 
would of water. Pumps delivering water under 
pressure to pipes sometimes create a shock or 
hammer that bursts them. 


(381). J; ©. D.. . Ontario, asks: Does 
an injector deliver less water when working 
against a pressure higher than that In the boiler 
from which steam is supplled? A.—We submitted 
this question to William Sellers & Co., who cour 
teously reply as follows: **An injector having a 
fixed area of water inlet will deliver the same 
quantity of water into the air against no pressure 
(by gauge) or into a boiler at any pressure against 
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which the injector is capable of working without 
overflowing, in each case the steam pressure and 
area of steam and water inlet remaining un- 
changed.” The foregoing appears to answer ex- 
actly the question asked. 


(332) L. O.C., Louisville, Ky., writes: 
The radius of a locomotive link being known (say, 
of the large class of consolidation engines now in 
use), what position should saddle-pin take on the 
link? How far from center line of radius should 
center of saddle-pin be placed to give best results? 
A.—The position of the link saddle-pin on the link 
depends upon the length of the connecting rod and 
general design of the valve motion. You will find 
a graphical method for finding the position of this 
pin explained in a series of four articles, the first 
of which appeared in the issue of the AMERICAN 
MACHINIST May 10th, 1884. 


(333) J. A. D., Canton, Pa., writes: 
have been working on an engine 12’ x18’; the 
throw of the eccentric is 8% inches, the size of ports 
and the valve according to inclosed sketch. The 
owner claims that he does notobtain the power out 
of the engine he should do. Where would you cut 
off to obtain the most power out of the engine? It 
must run a saw mill with a 56-inch saw, running 
on a 4-inch feed; in doing so the engine will come 
down to 125 revolutions; when running empty, the 
engine makes 200 revolutions. A.—According to 
your sketch, the width of the exhaust port is 1% 
inches; width of bridges we should judge to be % of 
an inch (they are not drawn alike); and the steam 
ports, 13-16 of an inch wide. The exhaust cavity 
in the slide valve is 244 inches wide, and total 
length of valve is 57% inches. From these figures, 
then, it will be seen that the lap should be equal 
to 11-16 of an inch, but from the sketch of the valve 
we should judge that the lap at one end is more 
than 11-16 of an inch, and at the other less. It will 
also be noticed that you have an inside lap of 3-16 
of aninch. Now, to make the engine work better, 
cut out all the inside lap; make the outside lap 
equal to % of an inch; give the same amount of 
lap at each end of the cylinder, and be very ac- 
curate in the workmanship and the setting of the 
eccentric; you will not obtain good results if the 
workmanship is as inaccurate as your sketches 
seem to be. 


(384) A.J. H., Denver, Col., writes: I 
notice that every locomotive has a row of figures 
and a letter on nearly every one of its parts. How 
can they be read so as to give the principal dimen- 
sions of engine? Example from a Baldwin en- 
gine: 10-24 E57. A.—This manner of designating, 
by a combination of figures with one of the letters 
A, C, D or E, the classes of locomotives, is used 
only by the Baldwin Locomotive Works. The fol- 
lowing explanation is taken from their catalogue: 


The letter A indicates that only one pair of wheels 
are driving wheels. 

The letter C indicates that four wheels are con- 
nected as driving wheels. 

The letter D indicates that six wheels are connected 
as driving wheels. 

The letter E indicates that eight wheels are con- 
nected as driving wheels. 

A figure (4, 6, 8 or 10) is used to indicate the whole 

number of wheels under the locomotive. A figure 

or figures, following the figures indicating the 

whole number of wheels, indicates the diameter of 

cylinder, viz. : 
12 indicates cylinders 9 inches in diameter. 


14 “ ae 10 ‘ ia) 
16 st ae 11 * ba 
18 “ as 12 * “ 
20 “ “ 13 “ te 
22 * ott Tie ay 
24 a ——- 15 oe " 
2 “ ia) 16 “ “ 
28 te as 17 hd ss 
30 “ Ty 18 “ “ 
32 ss » 19 a” 4 
34 ae a 20 he oii 
36 _ ar. “ 


Thus, 8—26 C indicates an eight-wheeled locomo- 
tive, having four wheels coupled, and cylinders 
sixteen inches in diameter. 8-26 D indicates an 
eight - wheeled locomotive, having six wheels 
coupled, and cylinders of the same diameter; and 
10—34 E, a ten-wheeled locomotive, having eight 
wheels coupled, and cylinders twenty inches in 
diameter. The addition of the fraction \ indicates 
that there is a truck at each end of the locomotive. 
Thus 8—26X% C indicates an eight-wheeled locomo- 
tive, having four wheels coupled, cylinders six- 
teen inches in diameter, and a two-wheeled truck 
ateach end. The addition of the fraction 4 indi- 
cates that the engine is on the “Forney” plan, 
having the truck back of the fire-box. Thus, 

-261, © indicates an eight-wheeled locomotive 
having four wheels coupled, cylinders sixteen 
inches In diameter, and a four-wheeled truck back | 
of the fire-box. 6—26% C indicates a six-wheeled 
locomotive, having four wheels coupled, cylinders 
sixteen inches in diameter, and a two-wheeled 
truck back of the fire-box. The figures following 
the class designation, as found on every locomo- 
tive, give the class number for that locomotive, 
and supply an individual designation for it in addi- 
tion to the construction number. Thus, 8—26 C 500 
means the five hundredth locomotive of the 8-26 C 
class. 

(335) S. H.S., McKeesport, Pa 
A cylinder is used as a hydraulic valve; it contains 
a hollow piston of 12’' in diameter, which travels 
its full stroke of 10” in 12.6 seconds. The inside of 
this piston stands in constant and free communica- 
tion with g_reseryoir under 150 pounds pressure, 


., writes 


AMERICAN 


To the cylinder are attached two discharge pipes 
of 44" diameter, which correspond with circular 
ports in the cylindrical part of the piston. Now it 
is required that the piston, in moving from one end 
of the cylinder to the other, shall open the ports 
for the discharge successively, and in such a way 
that 125 gallons must have passed the one port at 
the same moment when the other one has dis- 
charged 3.25 gallons. The question is, How much— 
in the direction of the cylinder axis—are the cen- 
ters of the two discharge ports apart from each 
other? A.—The way we understand the condi- 
tions in your question is, that the cylinder has two 
discharge ports—one at each end—each port is 4 
inches in diameter; the piston opens one of these 
ports fully, so that 12.5 gallons are discharged ina 
given length of time, and the other port is only 
opened to such an extent as will discharge 3.25 





gallons in the same given length of time; the 
I} length of trave} of the piston is constant, namely, 
10 inches; it is required to find the distance be- 
tween the centers of the discharge ports in the 
cylinder. Since the pressure per square inch 
which forces the liquid through the ports Is the 
same at each end of the cylinder, and since the 
discharge is less at one end than the other, it fol- 
lows that the area of the partial opening of the 
port at one end of the cylinder must bear the same 
proportion to the whole area of 4 inch diameter 
as 3.25 bears to 12.5; consequently, find the dis- 
tance from the center of the circle to the chord of a 
segment containing the required number of square 
inches; then add this distance to the travel of the 
piston and the radius of the port; the sum will be 
the distance between the centers of the ports in the 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 








New Book for Machinists. See adv., p. 16. 

Link-Belting. 

Send for catalogue of Link-Belting. 

Over 50,000,000 feet of Link Belt in use. 

Link-Belt Machinery Co., Chicago and N. Y. 

Shafting Straighteners J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
AirCompressors, Rock Drills. J.Clayton,43 Dey st.,NY 
Exhaust Tumbl’g Bbls. Henderson B’s., Waterb’y,Ct. 

For Improved Cooper Stoves, send to Variety 
Machine Co., Warsaw, N. Y. 

Light articles built toorder by the American Sew- 
ing Machine Co., Philadelphia, Pa. 

The Best Upright Hammers run mg petase made 
by W. P. Duncan & Co., Bellefonte, 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 

Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st.. N.Y 

Solid Nickel-Seated ** Pop” Safety Valves. Con- 
solidated Safety Valve Co., 111 Liberty st., Y. N. 

Robbs’ Patent Compass for case-hardening. 
Send for circular. F. W. Tasney, Paterson, N. J. 

Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. ¥. 

‘*Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N, Y. 

“How to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 120 Liberty st., N.Y. 

Injectors, Ejectors, Oil Cups, Sight Feed Lubri- 
cators, ete. Arthur Appleton, 45 Cortlandt st., N.Y. 

20'', 25’', 28’ B.G.and 8. F. upright drills for imme- 
diate delivery. Currier & Snyder, Worcester, Mass. 

Ice and Refrigerating Machines. 124 built, and all 
successful. David Boyle, 521 Monroe St.,Chicago, Il. 

Drawing Materials, all kinds. Get catalogue. Men- 
tion this paper. G. 8. Woolman, 116 Fulton st., N. Y. 


The Improved Tabor Steam Engine Indicator, 
mate and sold by The Ashcroft Mfg. Co., 111 Liberty 
st., N. Y. 


Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y 


Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum &Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 

Machinists’ supplies, brass goods, m’f’rs’ supplies, 
polishing materials, all kinds wire, metals, etc. ; in 
any quantity. Jordan & Gottfried, 208 Canal st.,N.Y. 

For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13th st., N. ¥. Send for des’n. 


Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See July 16, p. 14. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


The Holly Manufacturing Company, of Lockport, 
N. Y., will send, on application, their pamphlet 
illustrating pumping machinery and reports of 
duty trials. 


Press for sale. 





Quick-acting ; hole in bed, 8x5 


* | punches to center of 13-inch sheet; 21-inch shaft; 


| also four-spindle Drill. B. W. Payne & Sons, 


Elmira, New York. 


| Examinations. Eleventh edition revised and en- 








| for presses and dies for sheet-metal work, and are 


| Reed’s Engineer’s Hand-Book to the Local Board | 


larged, with 260 diagrams and 36 large plates. 8vo., | 


| cloth, $4.50, post-paid. Catalogue of books free. 
EK. & F. N. Spon, 35 Murray st., New York. 


** Indicator Practice and Steam Engine Boosouny.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 


** Binders” for the AMERICAN MACHINIST. Two 
styles—the ‘*Common Sense,’ as heretofore sold 
the **New Handy,” mailed at 50c. each. The 


flexible covers, the full page opening flat. Either 





CAN MACHINIST PUB’G Co., 96 Fulton st., New York. 


by us, and mailed to any address at $1.00 each, and | 

| 
former has stiff board covers, while the latter has | | The catalogue is very finely printed 
will hold the entire 52 issues of any volume. AMERI- | trated, and contains valuable tables and matter of 
interest to engineers and machinists. 
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Port Huron, Mich., will buy pumping engines. 


| 


A cotton factory will be built at Rutherfordton, 
N. C. 

Henry M. Greenberg will build a factory at 438 
Houston street, New York. 


list of customers is appended. 


| sion reamers to 


| versal grinder, and 
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The catalogue is 
sent free upon application. 

The Cleveland Twist Drill Company, Cleveland, 
| Ohio, write us: *“* We have been forced by the 
| growing demand for our self-feeding and expan- 
greatly increase our facilities. 
We have lately putin a new Brown & Sharpe uni- 
have just added milling ma 
chinery, 80 that we can, now turn out three times 


| the number per day.” 


The Stratton Separator Company, 38 Cortlandt 


| street, New York, who manufacture a separator for 


W. R. Banks is interested in building a steam 
laundry at Florence, Ala 

8S. Goldenbarg will build a brick factory at7 to 11 
Marion street, New York. 

A factory will be built by John Graham at 526 
West 35th street, New York. 

The Austin Water, Light and Power Co. is the | 
name of a new company at Austin, Tex. | 


I. M. Watson is interested in the Tallapoosa (Ga.) 
Water-Works Company, recently organized. 

The Howe Stove Company has been organized at 
Cortland, N. Y., to build surface burners. 

The city of Altoona, Pa., is borrowing $175,000 for 
the purpose of providing additional water supply. 


The Standard Machine Company, of Bay City, 
Mich., will remove their works to Chattanooga, 
Tenn. 


According to the Anniston (Ala.) Hot Blast, capital 
could be readily obtaine! there to start a chain 
factory. 

The Clark Malleable Iron and Steel Works, re- 
cently organized at Louisville, Ky., has increased 
its capital stock to $500,000. 


The Mobile (Ala.) Cotton Mills have been pur- 
chased by Adam Glass. He will put in machinery 
for manufacturing furniture. 


Downs & Weed, mason builders, are erecting an 
addition at Bridgeport, Conn., to the Warner 
corset shop, 186x30 feet; also another extension, 
40x40 feet. 


Lewis Wiselogel, of Albion, Mich., and Frederick 
Wiselogel, of Indianapolis, Ind., have bought ten 
acres of land at Chipley, Fla., and will start a fer- 
tilizer factory. 


A company has been chartered at Milwaukee, 
Wis., under the title of the Milwaukee Water- 
Works Construction Company. The company pro- 
poses to do business in the way of building water- 
works. 


Morris & Co., of Salem, N. J., proprietors of the 
cotton mill at Groveville, near Trenton, are about 
to erect a substantial new factory in that village. 
They have ordered from John Braislin, Cross- 
wicks, 400,000 brick. 


The Armington & Sims Engine Company, Provi- 
dence, R. I., have purchased the Monohassett Mill 
property, and will transfer thetr plant as soon as 
possibie. This will give them greatly-extended 
facilities for manufacturing. 


It is stated that the water-power at Great Falls, 
Montana Ter., is the greatest available power in 
the nation. The water power at Sault Ste. Marle, 
Mich., will be developed, and a corporation of 
$1,000,000 capital has been formed for the pur- 
pose. 


The old Munson manufacturing property at 
Greenfield, Mass., which has practically stood idle 
since the failure of the Rogers & Spurr Company, 
is to be used by C. M. Boutwell as a planing mill. 
He expects to get the planing mill {n operation 
about the first of September. 


The directors of the Power Company, Westfield, 
Mass., have voted to buy the property north of 
their manufacturing buildings, on Elm street, and 
in the rear of the lot will be erected a three-story 
brick building, 35x25, as an annex for the Textile 
Manufacturing Company. 


. 

Among recent improvements at Jersey City, N. J., 
we note that a 60x140 brick extension to A. Poide- 
bard’s silk mill has just been completed by F. 
Shoppman. Also Martin Bonner & Brother are 
building a four-story brick extension to Otto & 
Sons’ factory on Sherman avenue, near Franklin 
street. 


The West Jersey Railroad Company has pur- 
chased ten acres of land from the Dickerson farm, 


| demand. 
lthe USS 
| lish a neat illustrated circular, which contains the 
| names Of prominent firms using their device. 


| excepting some of its mountain branches. 





near the southern edge of Woodbury, N. J., at $500 
per acre, for the purpose of enlarging its facilities | 
there. A round-house, freight station, turn-table | 
and side tracks will be placed on the new pur- 
chase. 


The Ferracute Machine Company, Bridgeton, 
Conn., inform us that they are driven with orders 


now enlarging their shops and otherwise increas- 
ing weir facilities for manufacturing. They have 
recently put a new line of power punching presses 
on the market. 


The Wainwright Manufacturing Company, 65 
Oliver street, Boston, Mass., have appointed Sen. 
V. de la Calle, of Matanzas, as their agent in Cuba 
for the sale of their manufactures, viz.: Corru- 
gated tubing, feed-water heaters, condensers, fil- 
ters, expansion joints, radiators and purifying 
plants for preventing the formation of scale in 
boilers. 


The Straight Line Engine Company, Syracuse, 
N. Y., has issued a new catalogue of the Straight | 
Line engine; also of their short-stroke engine. 
and illus- 


A complete 


| been remarkably prosperous and 
| because so great & percentage of workmen own 


separating the water from steam, so as to deliver 
the latter dry, have materially increased their 
facilities for manufacturing to keep up with the 
They have placed their separators on 
. Atlanta and Boston. The company pub- 


The Rio Grande Railroad is at work on the big 
change of putting down the third or standard 


| gauge rail on its line from Pueblo to Leadville, and 
| south to Trinidad. 


The Baldwin Locomotive Works 
are building a number of standard gauge engines 
for this road; and it is very plain that this, the 
largest and most successful narrow-gauge road in 
the country, will soon be “ like the rest of ’em,” 
The 
third rail will probably remain a few years and 
disappear. 


The American Machine Works—Wm. M. Moore, 


| proprietor—is a new Cleveland, Ohio, institution. 


The works are located on Hamilton street,near Bel- 
den, and consist of a main building 80x25, and an 
engine-house addition—all frame. The lot is 60x120 


feet. Mr. Moore comes to Cleveland from Niles, 
Mich., where he has been in the same business for 


the past ten or fifteen years. He brought with him 
a full line of modern tools, such as three lathes 
(one 36 x20’), planer, drill press, milling machine, 
etc. His specialty will be cutting off and centering 
lathes and drills, steel knitting machine cylinders; 
also general machine work.—Trade Review. 


The architectural fron works on Twenty-first and 
Papin streets are erecting an addition, 107x50 feet, 
for foundry purposes. A portion of the newly- 
acquired space may be immediately, or later on, 
used as @ branch of the finishing shop, according to 
circumstances. In the present foundry a system 
of small derricks has been put in for the more 
economical and rapid handling of cable yokes, each 
of which weighs from 375 to 400 pounds. Of these 
about fifty a day are being turned out for the 
Franklin avenue line. A large contract for cast- 
ings of this kind has also been secured from the 
Olive street road, which will be cabled, but at a 
more leisurely pace.—St. Louls Age of Steel. 


The Pueblo Smelting and Refining Company, 
of Pueblo, Col , the largest institution of its kind in 
the world, has been partly closed down for some 
time while many changes were being made, and 
now the entire plant is being “* blown in” again. A 
new management has taken hold, and Mr. Hiram 
R. Jones, formerly foreman of the Rio Grande Rail- 
way shops, has been appointed master mechanie.- 
Mr. Jones has some thirty men under him and 
charge of a million dollars’ worth of machinery, 
including independent water-works, electric lights, 
two locomotives and ten miles of side tracks, 
steam heating plant and stationary engines and 
steam pumps, great and small. Mr. Jones is a 
mechanic of recognized ability, and fully able to 
take care of everything in his charge. It is gerer- 
ally understood about the works that one of the 
first Jobs of the new master mechanic will be to se- 
lect and buy a complete machine shop to maintain 
the work. On leaving the railroad shops, Mr. Jones 
was presented by the other employes with a fine 
solid gold watch chain and diamond locket, for 
‘“*kind and manly treatment of us all during six 
years as general foreman.” 


Young E. Allison writes us as follows in regard 
to manufacturing prospects in Louisville, Ky. , 
** Louisville has been making immense strides in 
manufacturing during the past five years, and the 
changes, improvements and expansion now going 
on promise even more decided increase shortly in 
manufacturing enterprise. In 1880 the number of 
manufacturing establishments here was 1,191; 
number of hands employed, 21,937; capital in- 
vested, $20,864,419; value of products, $35,908,338. 
The Board of Trade census for 1886 gives the fol- 
lowing figures: Number of establishments, 895; 
number of hands employed, 39,125; capital in- 
$34,000,000; value of products, $66,508,700. 
| This is doubling in six years, almost—a record that 
few cities will be able to show. Capital looking to 
development of the city is organizing in numerous 
ways. The West Louisville Company is about to 
bulld a new suburb on the belt road west of the 
city, fronting on the deepest harbor on the Ohio 
River. The laboring classes, 


vested, 


which have always 
content here, 


their own homes, are about to have the clty made 
even more desirable as a place of residence to the 
poor by the establishment of a system of public 
parks of large extent and easy of access. The 
young business men have recently formed a club 
|} called the ‘Commercial Club,’ and are about to 
erect a great office building and assembly hall at 
a cost of about $300,000. The cost of building and 
railroad improvements projected and under con 
tract this year is estimated at a little over $10,000,- 
000. The opening of the new coking coal districts 


in Southeastern Kentucky is giving fresh impetus 


to Louisville, and the future here is regarded 
generally as more promising than during the most 
favorable period of the recent rapid movement,” 
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Henry 8. Ferrar, of the Fulton fisheries, four- 
teen miles below Jacksonville, Fla., and Capt. 
Yates, who has for some time been engaged in the 
menhaden fisheries north, have leased Calypso 
Island, in the St. Johns River, for aterm of years, 
and will purchase the machinery necessary to be- 
gin a fertilizing factory. They will begin on a 
small scale, and enlarge as the success of the 
enterprise may justify. 

——__4>e—____ 


Machinists’ Supplies and Iron, 


NEw YORK, July 21, 1887. 

Machinery and supply business move on without 
change. 

Iron—American pig is furnished to meet current 
wants without change in price, neither is there 
anything to indicate change Buyers will not stock 
ahead unless concessions in price are made, and 
furnacemen will not make concessions. We quote 
for standard brands No. 1 X Foundry, $21 to 
$21.50; No. 2 X, $19.50 to $20.50; Grey Forge, $17.50 
to $18.50. 

Scotch Pig—Sales of Scotch brands are slow, but 
prices are still firm in Glasgow. Sales have been 
made of Coltness, $22.50 to $23: Gartsherrie, $21.50 
to $22; Summerlee, $21.50 to $22: Eglinton, $20.50 
to $21; Dalmellington, $20.50 to $21. 

Antimony—Hallett’s, 84yc; Cookson’s, 9c. 

Copper—Prices are tending higher, and but little 
is offered. Lake has sold at 10.70, but 11lc. is asked. 

Lead—Prices have advanced slightly, common 
pig having sold for 4.45c., with refusal to seli at 
that figure for future delivery. 

Spelter has sold at 5%c. to 6c. for refined. 

Tin—Advances in London have had the effect to 
increase prices here. Jobbing lots of Banca have 
sold at 2346c.; Straits and Malacca, 23.60c. 


a 
* WANTED * 
“ Situation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 


be sent to reach us not later than Wednesday morning 
for the ensuing week's issue. 





Draftsman wants position; 14 years’ experience 
on general machinery and steam engines. Address 
L. W., AM. MACHINIST. 


Wanted—Position as foundry foreman ; 20 years’ 
experience; best of references. Address 222 King 
st., Wilmington, Del. 


Wanted—A practical machinery man as sales; 
man, buyer and traveler for a machinery house - 
one acquainted with the trade desired. Address 
N. Y., care AM. MACHINIST. 


Wanted—In an iron foundry, one or two first- 
class cupola tenders or melters; must be compe- 
tent and sober, accustomed to heavy heats. Ad- 
dress P. O. Box 603, Baltimore, Md. 


Wanted—A young man well trained in general 
machine shop work, who is competent to direct 
pattern-making, may get a place as assistant fore- 
man by addressing M. W., AM. MACHINIST. 


Machinist of several years’ experience would 
like situation where a knowledge of electric light- 
ing would be of use; can design and build a first- 
class dynamo independent of existing patents. 
Address Eiectrician, AM. MACHINIST. 


Wanted—A man who thoroughly understands 
laying out all kinds of boiler-work, and who is 
competent to look after the fitting up of the work ; 
none but a competent man need apply; give refer- 
ences and salary expected. Address Boilermaker, 
care AM. MACHINIST. 


Wanted—By a young man of 15 years’ experience 
on locomotives, stationary engines and general 
jobbing—is a fair draftsman and understands 
book-keeping—a situation as foreman of machine 
shop. Address B. E. P., 892 Scribner st., Grand 
Rapids, Mich. 


A civil engineer, graduate of Royal Technical 
Institute, Stockholm, Sweden, first-class man on 
calculations on bridges and iron works, including 
the *“Grapho-Static” methods of determining 
strength and strains in such structures, wants 
position. Address W. F., care AM. MACHINIST. 


}- MISCELLANEOUS WANTS. + 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 








Light mach’y of all kinds built at short notice 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 

Stationary boat engines, boilers, best, cheapest, 
1to10H. P. Washburn Engine Co.,Medina, Ohio. 

To Engine Builders—For sale, new patent siide- 
valve cut off governor; acts direct on slide-valve 
Address to J. G. H., care AM. MACHINIST. 

Special tools and machines for mfg. designed and 
ouilt to order; mechanical and Patent Office draw- 
ings. I. A. Weston & Co., Syracuse, N. Y. 

For Sale in Kansas—Small foundry and machine 
shop; good location; plenty of work ; coal shaft on 


AMERICAN MACHINIST 
THE DEANE STEAM P 
BUILD 


Water Works, 


ENCINES 


A, C. Christensen, mechanical and hydr. engl. | 
neer late chief draftsman for Henry R. Worthing- 
ton. Designs and working drawings; also patent 
drawings. 26 Church st., R. 13 and 14, New York. 

Wanted—To arrange with manutacturers ot sta- 
tionary boilers throughout the country to construct 
and put on the market my multi-tubular expan- 
sion boiler, of which the marine type is illustrated 
in July 16 issue of the AMERICAN MACHINIST. J. W. 
Walters, 162 South st., New York. 


- BRADLEY'S HEATING FORGES, 
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—,.... 











ESTABLISHED 1882 


For Hard Coal or Coke. Indispensable in all shops 
to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production. 


Avaust 6, 1887 





SEND FOR 


CATALOGUE No. 


UMP CO.,Holyoke,Mass. 
. AND 


Steam Pumping 
MACHINERY. 


— 


18. 








——— 


IF YOU 


WANT A 


SHAPER, PLANER, DRILL, LATHE OR SPECIAL MACHINERY, 


WRITE TO 


THE HENDEY 
SEND FOR A CATALOCUE. 





CONN. 








B ADLEY’ UPRICHT 


CUSHIONED 





ts i HELVE 
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; HAMMER 


Combines all the 
best elements es- 
P sential in a first 
class Hammer. 
r Has more good 
points, does 
more and 
better work 










and — costs 
less for re- 
pairs than 


any other Hammer in the World. 
BRADLEY& CO. Syracuse, N.Y. 
—_—_————— SES 


THE BROWN HAMMER 
STRIKES A BLOW WITH 
Double the Velocity That it Raises the Hammer. 
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TORRINCTON, 
A | [ [ | 
Central Stations, made Universal, Econom- 
ical and Profitable, irrespective of dis- 


MACHINE Co., 
Incandescent Electric Lighting from 
tance. 





THE 


WESTINGHOUSE 
ELECTRIC CO. 


PITTSBURGH, PA. 


EASTERN OFFICE, 


17 CORTLANDT ST,, NEW YORK, 





A NEW MOVEMENT! SEND FOR DESCRIPTION. 
KNOWLTON MFG. CO., KING ST., ROCKFORD, ILL. 













ONE-HALF TIME * 


and LABOR saved by using 
this solid, strong, durable, 
firm-hold,quick-working Lever 
(Not Serew)Vise. Has improved Taper- 
Pipe and other attachments. Sold by 
the trade. Send for circular 
TOWER & LYON, 
95 Chambers Street, New York. 
Saccessors to MELVIN STEPHENS. 








R. G. Du Bois, Patent Att’y, 916 F St., Washington, 
D.C. Goodreferences. Send for pamphlet, 








THE M. T. DAVIDSON 


MANUFACTURED BY 






IMPROVED STEAM PUMP, 


Davison Steam Pump Company. 










WARRANTED _ 
THE B 
PRINCIPAL OFFI 
NEW ENGLAND O 


MADE FOR ALL 
SITUATIONS. 


EST PUMP 


CE, No. 77 LIBERTY STREET, N. Y. 


FFICK, 51 OLIVER STREET, BOSTON, MASS. 





STEAM HEATING FOR BUILDINGS, 


Or, Hints to Steam Fitters. Being a description of Steam 
Heating Apparatus for Warming and Ventilating Private 
Houses and Large Buildings, with Remarks on Steam, Water 
and Air in their Relations to Heating. To which are added 
useful miscellaneous tables. By Wm. J. Baldwin, Eighth 
edition, revised and enlarged. With many illustrative 
plates. 12mo, cloth, $2.50. 

“Mr. Baldwin has supplied a want long felt for a practi- 
cal work on Heating and Heating Apparatus,” Sanitary 
Engineer. | 


JOHN WILEY & SONS, 45 Astor Pl., N. Y. 


Publishers of Scientific and Industrial Works. 


*," Will be mailed and prepaid on the receipt of the price. 
Catalogues and Circulars free by mail 








GUILD & GARRISON, 


BROOKLYN, N.Y. 
STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS. 











SEND FOR CATALOGUE, 











geen Address Foundry L., Box 31, Mound City, 
an. 

















MPROYED 
PUMPING 


MACHINERY 







03 Liberty St.| 118 Federal St., a 


NEW YORK. | BOSTON. 
For | SEND 
Every FOR A UE. } 
Class NEW 
of Work | ILLUSTRATED 

















J 


ATENT 


KE. LONERGAN | 
| 

211 Race Street, PHILADELPHIA, | 

| 


& Co).,| 


MANUFACTURERS OF 


OILERS, 


Cylinder Sight Feed Cups, | 
Government Regulation | 
Pop Safety Valves, for Lo- | 
comotive, Stationary and | 
Marine Boilers, also the | 








* Reliable’ Steam Trap. 








The BEST in the World, 


Sustained by the U, 8. Courts, 







The— 
ian’ 
ro Duplex, Union: Alert 
= d INJECTORS. 
Oh at Simple in construction, 
®/ Easily taken apart. No 


springs to get out of order 
Always ready. Always de 
livers water not to boiler, 
Thousands in use and de- 
mand increasing. Send for 
Catalogue, to 


7AS, JENKS & CO., Detroit, Mich 





SEBASTIAN, MAY & C0.’S 
Improved Screw Cutting 


FOOT or 
POWER 


LATHES. 


Catalogue of Lathes, Drill! 
Presses and Machinists Tools 
and Supplies mailed on appli- 
cation, Lathes on Trial. | 


167 W. Second St., CINCINNATT, 0. 


IF YOU WANT A STRONG, ECONOMICAL 


ENGIN E 


EITHER HORIZONTAL OR VERTICAL, 
FOR STEADY EVERY DAY AND ALL-NIGHT SERVICE 
AND AT A LOW PRICE, WRITE TO 


COOKE & CO., 22 Cortlandt St., N, Y. 








Twelve hundred Engines in use. Please mention this paper. 








A LATHE CHUCKS, “THE SWEETLAND CHUCK,” 2 
S DRILL CHUCKS, BELT CLAMPS, o- 
on t 
a) 5 
==. wba 
mS TT eos 
he ers 
ean. Cvs 
aS i 
>= ros 
S=9 fe 
Ale Rem 
y= Lato 
ns : ag 2 = 
=e va 
 — hy slogue Mailed on Application, > 
am THE HOGGSON & PETTIS MFG, CO., New Haven, Ct, is 
=< Established 1849, 2 
| = STEEL STAMPS, STEEL LETTERS, FIGURES, = 
A STENCILS, BRASS CHECKS, &c. \ 





Guaranteed Accu- 
rate to yp jop Of anin. 







LAETTS MACHINE C04 





Combined 
Form, 





WILMINGTON DEL. U.5 


Over 27,000 in Use, 


BETTS MACHINE Co. 


Wilmington, Del. 


MAKERS OF 


FIRST-CLASS MACHINE TOOLS 


Standard Gauges, Measuring Machines 


AND 


ADJUSTABLE REAMERS 


























Avevust 6, 1887 





a= SOLE aa 
g MFRS. OF 


NICHOLSON FILE co 
Files! Rasns 


Having the Increment Cut. 

The illustrations herewith presented, exhibit more convenient and durable forms of File Cleaners 
than are usually found, the majority of those in use being rudely devised and troublesome, and we 
believe for this reason, those of our manufacture will find a ready sale. Machinists and others who 
have not already given them a trial, will find it to their advantage to order the File Card and File 
Brush at once. 








FILE CARD. 


FILE BRUSH. 


Manufactory and Office, 


PROVIDENCEH, R.I.. U. S.A. 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF _ BOILERS. 


OVER 85,000 IN USE. 
Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 





even 


























AMER ICAN_ M ACHINIS T 


11 





. BEAUDRY’S 


DUPLEX 


| Power Press 


COMBINING 


PRESS, SHEARS 
AND PUNCH. 


(Formerly of ates 
dry’s Upright Power 
Hammer.) 

Sole Manufacturers. 
Also manuf’turers of 
HARD COAL EEAT- 

ING FORGES. 


ae Room, MASON 8 DG, 
70 KILBY 


- i 
- ss Souten, lane. 





PARK MFG. Co. 


WATER 


The 


EJECTORS anp JET 





Cc. W. LE COUNT, 


South 


Norwalk, Conn, 


REDUCED PRICE OF LE COUNTS 
HEAVY STEEL D0G 


los 





es a244 
3 No. Inch. Price. p= 3 S EO 
= I 3-8 $40SSs = & 
-3 12..... 50955 @ 
se 3 8... 6 Heats ~y 
ef See 
Gig 6....1 70358 3 = 
pas 7.---L18..... 0a § on 
com ©....1 14 M705 © 
ens : aa 
S23 9....138..... 8 Ets o EExd 
GS 3 to....1 1-2 - Sie k & 
‘2 2. 5 e 
pea il. 134... 1 Be SF oe 
SO l2....2 - 12005 So 2 eg 
p 32 13 21-4.....1.35 8 33 gp 
mg J 14....912.....1.468 52 wa 
e324 <“o- @ 
a pe ls 3 --- 16004 » = 
+4) 16 3 1 1.80 FP oe B o 
we «C«ST 4 --3.100 = my — 
SS 18....41-2.....9.75 5 GF & 
Ae 19 5 3.25587 2 J 
2 Fullsetofio ¢33.00 F298 8 Se 
= Ovext oka BER 
& 21 (ext.) 6 5.00 “it 
One Small Set of 8—-by 1-4 inches to 20 inch 6. 


a % 
One Set of 12—by 1-4 in. to 2 in continued by 1 Zin. to 4in. 13. 20 


Fitchburg 





Machine Works. 


Manufacturers of 





34 
Beach 
Street, 
Boston, 
Mass. 


FEEO TO BOILER 


OVERFLOW 


Park Injector, 


APPARATUS. 





9 OFFICE, 33 INDIA WHARF, BOSTON, MASS. 
AUTOMATIC 


“testa N J f CTO P 


“Invaluable for use in Traction, Farm, Portable Marine and 
Stationary Boilers of all kinds. No handles required. Water supply 
very difficult to break. Capability of re-starting automatically, 
immediately after interruption to feed from any cause.” 


i ‘in 
j Tt 





SEND FOR CATALOCUE. RELIAGLE AND CHEAP. 





Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 


NEW YORK. 





92 & 94 LIBERTY ST., 


P.H.& F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





UNION STONE COMPANY, 
38 and 40 Hawley Sti, BOSTON, MASS. 








ROOTS’ NEW ACME HAND- BLOWERS. 


Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc. 


$$, TOWNSEND, Gen, Agt. , 
COOKE & C0,, Selling Agts,, 


In Writing, Please Mention This Paper. 


22 CORTLAND: ST., 
NEW YORE. 








D. CRINDINC MACHINE. 


1% in. Steel Arbor. Takes Emery Wheels to 20° 
diameter. Of this style we have six sizes, to sue 
different classes of work, from 34” to 244” Arbor. 


3a. FOR-SALE.” _ 


One Second Hand Sing Single Head! Driv- 
ing Wheel Lathe. Dimensions as fol- 
|} lows: Length of bed, 20 ft.3 swing, 7 {t.; 
swing over rest, 4{t.; willturn 10 ft, be- 
| tween centers; has five speeds for 4 
inch belt; 44 inch square spindle in 
jtail stock, Supplied with quartering 
jattachment, Machine is in good con- 
dition, running every day and doing 
good work, It will be sold ata bargain. 
Address NILES TOOL WORKS, 
HAMILTON, OHTO, 


PRICE REDUCED. 











FiRE AND WaATER-PROOF BUILDING FELT, 
Fire-Proor Paints, STEAM PACKINGS, BorLER 
COVERINGS, ETC. 


Samples and descriptive Price List free by mail. 


H, W. JOHNS M’F’G CO., 87 MAIDEN LANE, N. Y. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0 
101 Chambers Street, New York. 


85 Oueen Victoria St.. London, Ene 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, 





North Adams, Mass. 












i 


interested in raising water or other 
THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. — LOWER THAN ANY OTHER. 
Call or write m.. our new 96 page Illustrated Descriptive Book pot Full —— ulars, Medueed Net 


WHY THIS 16 PUT HERE! 
liquids by steam power, we wish to call 
More Efficient, Simple, Durable, and more E mical, nian, as to running 
Prices, and hundreds of A-1 Testimonials. Malled Free, 


For the reason that if you are N W 
your attention to the E PULSOMETER, 
xpenses and repairs, than any ot team P 
PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 








FOR HAND AND POWER, 
6”, 8” and 10’ Stroke. 


gy SHAPING MACHINES 


to their Capacity. 
Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Adapted to All Classes of Work | 


METAL-WORKING MACHINES, 





OFFICE 


AND Works, 


13 to 21 MAIN STREET 
Fitchburg, Mass. 


Send for Catalogue (E.) 


FLUOR SPAR, 


THE BEST FOUNDRY FLUX. 


| 
Send for List of Users. 


|EVANSVILLE SPAR MINING CO., 


Evansville, 








Ind. 












A 








Aller 


Factory 
Prices 


by 





New York; 8S. C Nightingale & Childs, Boston; Henry 1 


Snell, Philade ‘Iphia; Thos, J Bell & Co., Cincinnati; Shaw, Ken 
dall & Co., Toledo; The George we rthingto mm Co, Cle VelanG 
Goulds & Austin, Chicago; Kennedy & Pierce Machinery C 

Denver, Col,; Sheriff & Ashworth, Pittsburgh. Pa.; Jos. B aur. 
Manistee, Mich.; Jas. ve snks & Co., Detroit, Mich.; W ickes Bros. 
East Saginaw; Adolf Leitelt, Grand Rapids: E. FY. Osborne & Co., 
St. Paul, Minn ; Rundle, Spence & Co., Milwaukee, Wis., Joshua 
Hendy Machine Works, San Francisco; Flynn & — Balti 
more, Md.; Forbes Liddell & Co., Me mto ymery, Bailey & 
Lebby, Charleston, S, C.; Pond Engine ering Co,, roy ‘Louis and 
Kansas City, Mo.; 0. B, ‘Goodwin, Norfolk, Va; “Columbus Sup- 


nly Co., Columbus, oO. 











Hall 4 


WHAT USERS 








—e 


ea 
THINK OF THE 








So far your pump has given the best of satisfaction « Du oa 
machinery of any kind that I was better pleased with 
DAVID ALLISTON, Sup’t. Oro Fino Mining Co., Deadwood, D. 7 
HALL We are well pleased with the pump we bought of you; it does its work to 91 LIBERTY 
our entire satisfaction, and we can recommend it 
STEAM M. F. SCHUREMAN & Co., Ist Ave, & l00th St, New York STREET, 
We are much pleased to say that we are fully satisfied with its working 
PUMP CO., in every \ articular. If another p ump were required, we should by all means NEW YORE. 
give the Hall pump the —— ‘ce. Trusting that it will afford you as much 
pleasure to note our experience, as it does us to state same 
Steam Somuns Buce Srd Ave, & 3rd St., Brooklyn, NY Pump 
o 





| THOS. D. WEST FOUNDRY (0., Cleveland, Ohio, 


Manufacturers of Light and Heav 
also Machinery and 


rehitectural 


Iron Castings jn Green, Dry Sand or Loam, 
ood or Meta 


Pa..erns for Outside use. Pat- 


terns constructed durably avd to mould iu the most advantageous manner. 


ee 





HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers, 
810 Walnut St., Philadelphia. 


tar Our Catalogue of Practical and Scientific Books, 96 pages: Rox 


&vo., and our other Catalogues and Circulars, the whole covering 
every branch of Science applied to the Arts, sent free and free 


of postage to any 
his address 


one in any part of the world who will furnish 








T SHRIVER & Co's 
IRON 


ECUNDAY, 


East 58th St., 


Contracts Solicited 
for Machinery (Cast- 
ings inregularsupply. 





Iron and Wood Turning Lathes and Lathe 
Heads, Emery Grinders, Gear Cutting at- 


tachments 
Studs, etc. 


PROGRESS 


SU 


for Lathes, special Screws, 


ENGINE & MACHINE WORKS, 


MMERFIELD, MD. 


wenty Years with the Indicator. — 


‘T 


2 vols., $3.00 By Tos. Pray, Jr, C. & C E. 
and C.& M.E. Six thousand sold. 3 hed iley’s 
Sons, 15 Astor Place, N. Y., or Thos. Pray, ~Fr.O. 


2798. Boston. Mass. 


ECONOMICAL STEAM BOILERS 


——— A SEF ECIALTY. 


Pond Engineering Co. 


ORTHINCTON 
PUMPING 
MACHINER 


HENRY R. WoRTHINGTON, 


NEW YORK, 





SEND FOR 
PRICES. 


Sr. Louis, 
Mo. 












Boston, Pittsburgh, Chicago, 
Cleveland, St. Louis, 
San Francisco. 


Catalogue. 


SEND FOR 
) at +cA 
LUSITaled 


I] 

























HARRIS IN’ SAFETY BO! 1 
pe thupoeer Ks 


G 








TEA 


PUBLISHED FOR 


THE BABCOCK 





5353)0)=6©A VALUABLE BOOK for EVERY 
STEAM USER AND ENGINEER 


FREE DISTRIBUTION, BY 


& WILCOX CO. 


Manufacturers of 


WATER-TUB 


107 Hope St., GLASGOW. 


E BOILERS, 


30 Cortlandt St.,. NEW YORK. 








phibt 


Y ha cea ia = | 








THE BATE STEAM GENERATOR. 


Generates steam rapidly and economically, and maintains constant circulation of water. 


designed for convenience of cleaning. Arrangeme 
evaporative duty guaranteed. Material and workm: 
results as to efficiency, economy and durability. 


Specially 
nt of furnace produces Re rfect combustion. Best 
inship Al. A large number in use, giving splendid 


“finfringements of our patents will be rigorously prose- 


WM. T. BATE & SON, 


cuted..s 


Sole Manufacturers, 


CONSHOHOCKEN, PA., 





WM. BERKEFELD'’S FOSSIL MEAL COMPOSITION. 


The 





Non-Condacting Covering for 


in bags of 110 Ibs. each. 
imite 


Fossil Meal Co., 48 Cedar St., N. Y. 


THE BEST zcede-mar, 











Steam Pipe and Boilers. 
only genuine Fossil Meal. Sold <% 
Beware of W 


ations. Send for circulars. 
- =. 


A. GIESE, Sole Proprietor. 





Stronger and 
for an 





TEL 


From 1-4 TO 15,000 lbs, WEIGHT. 


True to Pattern, sound, solid, free from blow-holes and of un 
equaled strength. 


more durable than iron forgings in any position or 
service whatever. 


40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this steel 


Rockers, Piston-Heads, etc., for Locomotives. 
STEEL CASTINGS of every description 


now running prove this. 
Cross-Heads, 
Send for Circulars and Prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa 





WALKER’S TOOL HOLDER. 


For belting drills and reamers for 
lathe work revents breaking or slip 

ping. Can also be used for drilling and 
reaming holes by hand. and for reaming 
holes under drill presses,ete. 

Made with double handle, 
when required. 






WALKER MFO. co., 
CLEVELAND, OHIO. 


NEW HAVEN MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, | 
Slotters, | 
Etc. 











Warranted su- 
perior to any 
other make. 

All sizes and 
styles of every 
class of work. 


BUFFALO 


1 FORGE CO. 
Buffalo, N. Y. 


Send for Cata- 
logue an@ Brices 





Rataenstein's Sel iaig 4 - ping 


For Piston Rods, Valve 
Stems, etc., of Steam En- 
gines, Pumps, etc., adopted 
and in use by leading en- 
gine builders, mills, iron 
works and steamship com- 
panies all over the world. 
Also flexible tubular metal 
packing for slip joints on 
steam pipes, and for hy- 
draulic pressure 


L. Katzenstein & Oo., 


357 West Street. N. Y. 


RYDROSTATIC Tony 


PRESSES, 
PUMPS, 
PUNCHES 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


VAULT ELEVATORS, do, do, 


WATSON & STILLMAN, 204-210 East 43d St., N. Y. 


THOS, H. DALLEMT & C0. 


13th & Buttonwood Sts..°24 


Manufacturers of 


PATENT 


Portable Drilling Machines, 


VERTICAL DRILLS, 
Radial Drills, Multiple Drills, 
HAND DRILLS. 

SEND for ILLUSTRATED CATALOGUE, 




















ABEARLOADN 





MACHINIST 


Aveust 6, i 








KINS eu 


Ti Original Unvulanized Packing 
CALLED THE STANDARD-Ati.jetoe Rocking by which 





STANDARD. 


* = TRADE MARK 


gt 


Accept no packing as JENK"NS PACKING unless stamped 


mA wsthoceet “Trade Mark.” 


71 JOHN STREET, X. Y, 
EET, 


BORA JENKINS BROS, {BRERA Hon 


REET, CHICAGO. 





MANUFACTURERS OF 


LATHE and DRILL 





GEARED CHUCKS. 


Jaws Reversible. 























Diameter Capacity. 
5i inch. 5 inch. 
14“ 14 “* 
1044 ** 10% ** 
CHUCKS): = 
1544 oe 17 “ 
8° 19% * 
SEND FOR CATALOGUE. var a3 
William Barker & Co ESTABLISHED 1851. 


Manufacturers of 
IRON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 E.Sixth Street, 
W'rCulvert, Cincinnati, 0 


Send for circulars ana 
prices. 








MACHINISTS’ SCALES, 
Patent End Graduation. 
We invite comparison for accuracy with all others. 
Every Scale Guaranteed. Send for List. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 





A Complete Cutting-off Machine, 54-88 
Larger ones which cut to 2 in. $8.0 


SENT ON TRIAL. 





@ Orili Presses, 
Tap Drill 
Gauges 


STERLING ELLIOTT, Newton, Mass, 












“CUSHMAN” CHUCKS 
Are guaranteed to be right ina respects. Ask to 
see them at your dealer’s, or write direct to the 
factory. Respectfully, 

THE CUSHMAN CHUCK CO., 
HARTFORD, CONN. 
GAGE MACHINE WORKS, 
Waterford, N. Y 
eae Manuf'r’s of 
Sep Fox, Turret 
= PREF, oat Sneed Lathes 
- AND 
oO. & nS Brass Finishers 
TOOLS, 


The Horton Lathe Chuck. 





THE E. HORTON & SON 60. 


Canal St., Windsor Locks, Conn.,U,S8. A. 


Almond Drill Chuck 


t Sold at all Machinists’ 
Supply Stores. 


= 1.R. ALMOND, 


83 & 85 Washington 8&t., 
Brooklyn, N. Y. 
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| 
be F aSTEEL SQUARES : 
. =} and other 
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2) STANDARD TOOL CO. i} 
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EAGLE 


ANVIL 
“9§ WORKS, 


Trenton, N. J. 

The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 

parallel and cannot be broken. 


Send for Circulars. 


SS 





The Eagle 
Anvil. — Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any En: n 
lish anvi 
Full 
ranted and 
lower price. 


war- 








COILS & BENDS 


IRON, 
BRASS and 
COPPER 
PIPE. 
ALL STYLES. 
THE 
NATIONAL 


Pipe Bending Co, 


NEW HAVEN, CONN. 








Planer Vises, 9D Sizes. 
SPECIAL MACHINERY DESIGNED AND BUILT. | 

The Gilkerson Machine Works, 

Write us. HOMER, N. Y. 





PATENT UNIVERSAL SCREW-CUTTING CENTER. 


s.-wvke aco.. TWIST DRILL GAUGE. 


Fine Machinists’ Tools-E. Boston, Mass.-Send for Circvlar 








L. §. STARRETT 


Manufacturer of 


7FiINE TOOLS 
= ATHOL, MASS. 
SEND FOR FULL LIST. 


Lance LATHES IN STOCK. 
































One 42 in. x 18 ft. bed, treble-geared ; 
ready. 

One 36 in. x 16 ft. bed, treble-geared ; 
ready. 

Qne 32 in. x 18 ft. bed, treble-geared ; 
ready. 

One 32 in. x 20 ft. second-hand, back- 
geared, 


The above are held at low prices. 


THE NEWARK MACHINE TOOL WORKS, 





Newark, N. J. 


























GT move oe” 





Aveust 6, 1887 














Morse Twist Drill and Machine Comoany, New Bedford, Mass, 
Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Ohuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


STEEL BALLS 


FOR ANTI-FRICTION BEARINGS, 
OF BEST CAST STEEL. 
HARDENED, GROUND & BURNISHED. 
8-16” to 8’ Diameter. 

Samples and Prices on application. 
SIMONDS ROLLINC-MACHINE CO 
FITCHBURG, MASS. 


BEVEL GEARS, 


Cut Theoretically Correct. 

For henge and estimates apply to 
BREHMER BROS. 
Machinists, 

440 N. 12th St., Philadelphia, Pa. 



























Nickel Plated Pocket Level. 





2}-in. 60 cents. 3}-in. 75 cents. 


NGINE Hana Lathes, Foot Lath 
By Mail on Receipt of Price. and Milling Machines. Ag ‘Agents, M 
. Nuw Yorx. 


MOORE. 111 
8. Ashton Hand 


Mfg. Co., 
THE BEST QUICK LIFT MADE. 

QUICKEST, LIGHTEST AND CHEAPEST. Toughkenamon, 
Three Sizes, 500, 1,000 and 2,000 Ibs. Pa. 
Just the thing for quick litting 
and lowering. 

SEND FOR DESCRIPTIVE CIRCULAR AND REFERENCES 








Hand’s Twist Drili 
Grinding Attachmen* 


Readily attached 
toany grindstone, 
emery or cutter 
grinder. Grinds 
right and left 
hand drills from 





















ENERCY MFC. CO. 5g” diam. down 
1115 to 1123 South 15th ‘Street, to smallest sizes 
PHILADELPHIA, PA. PRICE 
1+) WHITMAN $20 
Arthur B, Phillips, Machinist, “vase, 





VOLNEY W. MASON & C@Q., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. IL. 


Manufacturer of 


Atwood’s Patent Power Matcher and Gluer and 
Stafford & Whipple’s Patent Planer and Surface 
Gauge. 

Light Machinery of all kinds Built at Short Notice. 
Estimates furnished. Correspondence solicited, 


— DRILLS 


A SPECIALTY. 





EMERY-WHEEL TOOL CRINDER. 


Four Sizes, SPRINGFIELD 
— GLUE & EMERY 
WHEEL ©0., 


Springfield, Mass 













Guaranteed 
satisf*ctory 







Write 


" f 
ye ALL SIZES | isi: 
a ee ing e 
Circular. 
Patent Quick Return | 
Pat. Sept. 
25, 1883 


paiost Improvements, 


semte. For Catalogues 
and Prices, 
address, 


mp cerona 
IDRILL CO.| 


CINCINNATI, oO. 


L. W. Pond Machine Co. 


Manufacturers of and dealers in 


Water runs on wheel and 
prevents heating. 














Graphite Grease 


FOR CEARS. 












Joseph Dixon Crucible Ce. 


JERSEY CITY, N. J. 


A Specialty. 
140 Union St., Ge= 


WORCESTER, 
Mass. 
NEW YORK AGENTS. 


FRASER & ARCHER, 


NEW AND SECOND-HAND MAud!INERY, 
SHAPTING, HANCERS AND PULLEYS. 





121 CHAMBERS STREET. . Pa ts -" 
2 
GRAPH rE L UB RIC ATING CO. 
| 260 Washington St., Jersey City, N. J. 
MANUFACTURERS OF 

Anti-friction bushings and bearings, requiring no grease or 
oil, for sheaves in tackle blocks, dumb waiters, loose pulleys 
friction clutches, journal’ bearings, line shafting, carriag: 
axles, &c 

EVERY LOOSE PULLEY SHOULD HAVE A GRAPHITE BUSHING 








In constant use on all ¢ lasses © f machinery for nearly four 
years, On shafts from 1-2 inch to 7 inches in diameter. 


_, Brandon's Piston Ring Packing 


Perfectly balanced against un 
due pressure in all directions. 
Preserves bothcylinder and rings. 
Allows no waste by either fric- 
tion or leakage. Call and see 
working model, expressly made 
to demonstrate advantages 
claimed. For packing or shop 
rights, address 

JAMES BRANDON, 


390 Eleventh Ave., New York. 
























AMERICAN MACHINIST 


ages superior to any other @ | —===Ees 





a 


SEND FOR CIRCULAR. - 






D, SAUNDERS’ st, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 





—— OUR —. 
NEV 


in stamps (for postage) 


CHAS. A. STRELINGER & CU, 


Keo? Deirolt, 


CCATALOGVE OF SI'00LS 


and Supplies sent 0 to any addrese on receipt of Ten Oents 


Mich 


SENSITIVE DRILLS. 
NEW STYLES, 

i) GREAT IMPROVEMENTS. 

PATENTED GANG DRILLS. 













r | Manufacturers of 


My Mackinits Tol 


WORCESTER, MASS. 









Two, Three and Four Spindles. 

The spindles in these drills are driven with 
a single belt made endless, no lacing, and 
tightener pulleys for adjusting tension pro 
vided. No more trouble from slack belts 
slippage, uneven motion from lacings, or 


time lost taking up belts. 
ALWAYS READY FOR USE 


and superior to any multiple spindle drtil 
made for drilling from .004 to 3-8 inch holes 


SINGLE SPINDLE Drills improved. Over 
800 in use. Send for catalogue. 


,, WIGHT SLATE MACHINE CO. , 


HARTFORD, CONN. 











THE 


New Howe df, Ceo 


BRIDGEPORT, CONN. 
Mfrs. of Sewing Machines 
Light and Medium Weight 


Graylron Castings 


OF ALL DESCRIPTIONS 
TO ORDER; ALSO, 


TOOL MAKING, JAPANNING 


-— AND — 


PLATING. 


Corr espondence | Solicited. 


FLEXIBLE SHAFTS, 
TAPPING and 


REAMING MACHINES, 
Portable Drills, 


ALSO FLEXIBLE 
BORING MACHINES 


For Ironing Carriages 
and Wagons; Boring for 
Pinning Sash, Doors and 
Stings, also for Stair 
Work 











TO STEAM 
USERS: 





MINERAL WOOL 


Does not Char, 
plied on Cylinders, Pipes and Boilers to prevent 
loss by radiation. Sample and Circular free. 


Burn, Crack or Rot when ap- 


U. $. MINERAL WOOL CO., 22 Cortlandt St., N.Y. 








A‘ 


Single & 
Double 


ME MACHINERY (0, 


CLEVELAND, OHIO, 
Manufacturers of 


446 ACME 9°? 


Automatic oe 


cutting from 3-8 in. to 6 in. diameter, | 
Also SEPARATE HEADS AND DIES. oa 885. 
Send for Catalogue and Discounts. = =e = 


Agents, Manning, Maxwell & Moore, NewYork. —— 





4 
Ss = 








manufacturer. 


vy ACHIN 
For Reducing and Pointing Wire, 


Especially Adapted to pointing wire rods avd | 
wire for drawing. Y 


For Machines or information, address the 


S. W. GOODYEAR, Waterbury, Ct. | 


Y | Wit \ 
| 


HODCE’S 


<\ Universal Angle Union 
A PATENTED. 
Combining an elbow and 
union, and can be set 
at any angle at which it is 
desired to run the pipe 






Manufacturers & Wholesale Agents, 


ROLLSTONE MACHINECO., 45 Water St., FITCHBURG, MASS 
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B UO SMOJG B}BUIe}/B POOS 


UNIVERSAL RADIAL” 
RADIAL DRILLING MACHINES 


THREE DESIGNS. SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


~ om PRICES$450°& UPWARD 
7 ooeS UNIVERSAL RADIAL DRILL C0 


CINCINNA 











Worcester, Mas: 


iW. C. YOUNG & CO.., Manufacturers of 
Engine Lathes, Hand Lathes 


FOOT POWER LATHES, SLIDE RESTS, Etc, 





NEW HAVEN it 
CONN, 


DROP FORGIN GS On steel 


BEECHER & PECK, NE HAVEN CONN. 








FORBES & CURTIS, 


BRIDGEPORT, CT., 


Manufacturers of 


The Forbes Pat, Die Stocks, 


Power P ipe Cutting and Thre — 
ing Machines, Cutting-off Ma 
chines, Ratchet Drills, 
ecial Machinery, etc., et 
W RITE FOR ¢ ‘ATALOG UE 
Mention Paper 




















Tiel iS" REDUGING VALVE 


6-Oives SATISFACTION WHEREVER USED 


OFFICE 22 CENTRAL ST. BOSTON. MASS. 


ACENTS, 
New York & Chicago, 


JENKINS BROS. |’ 
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CRANES FOR SALE. 


Having substituted our HIGH SPEED TRAVELING CRANE for the SWING 
CRANES heretofore used in our Foundry, we desire. to dispose of the latter 
without delay and will therefore accept very low prices. These SWING 
CRANES were designed and constructed by ourselves for ourown use. They 
have had good care, are in good condition, and were of the following capacities 
wnen new: 

One 50 tons operated by steam engine at base of frame. 
One 50 tons operated by hand. 

Two 25 tons operated by hand. 

Three 10 tons operated by hand. 

Full particulars with prices will be given upon application, 


WM. SELLERS & CO., Incorporated, Philadelphia, Pa. 
THE LONG y ALLSTATTER G0, Hatton, 


Double, Single, Angle- 
bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


, = Punches and Shears, 


Over 300 Sizes. 
AL SO, 


Power Cushioned Hammer. 


Sena for new Catalogue, 
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BEMENT, MILES & CO. 


a yr psn a PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


The Openside fron Planers, 


, Adapted for all classes of Machine Work, and especially for a large 
amount of the EXTRA WIDE and HEAVY WORK necessitating the 
Lerge and Costly Planers of the regular style. 

The QUALITY and QUANTITY of work performed on these Planers 
is GUARANTEED to be UNEXCELLED by that done on the modern tools 
of the very best makes. 
Prices, phototypes and detailed infor- —— 
mation on application. ‘yn 


DETRICK & HARVEY, | 


BALTIMORE, MD. 















Patent "Special Improved Locomotive Cylinder Boring 
Machine. 


Will bore eut Locomotive Cylinders IN THEIR 

PLACES by removing one or both heads and 
piston. THE END THRUST IS ALWAYS IN 
CXACT LINE WITH BAR. 


Circulars with full description on application. 


PEDRICK & AYER, - Philadelphia, Pa. 


MACHINERY, TOOLS and SUPPLIES. 


Complete Outfits for 
MACHINISTS, BLACKSMITHS, MODEL MAKERS, JEWELERS, ETC, 
Lathes, Planers, Shapers, Drill Presses, Emery Crinders, Milling Machines, Bolts, Screws, 
Washers, Belting, Packing, Waste, Twist Drilis, Taps, Reamers, 
Cold Rolled Shafting, Hangers, Flies. 


Senp For ILLUSTRATED Price List oF METAL-WORKERS’ TOOLS, ALSO WOOD-WORKERS'’. 


TALLMAN & McFADDEN, 1025 MARKET STREET, PHILADELPHIA. 


Hooper's Hoisting Engine, PORTER-HAMILTO 
| ENCINE. 


= Friction Clutch FOR HEAVY WORK AND LARCE POWERS. 
grip EXTRA HEAVY DESICN. 
and positive re- Send for Catalogue. 


lease. Built with WILLIAM TOD & co., 


ae an ta YOUNCSTOWN. OHIO. 
WORCESTER MACHINE SCREW CO. 


ders. All sizes, to 
nCESTER 


hoist any load re- 
quired Send for 

" Machine Screws for all inti. 
All Goods Shipped Direct from Factory. 


:) REMOVED 


On or about June 1st 






















has positive 























“BY. ALEXANDER TRAUD cane 
East le StreetlronWorks F1- BICKFORD, 


NEWARK, N. J. will remove his business to 


L Lubricate Your Enyine LAKE VILLAGE, N. #., 
A 





cyunpers = "to new shops fitted up with new 
perfectly, gain power and and /atest improved tools, espe- 


mae save oil by using our 
Patent Automatic Sight cially adapted for manufacturing 
Feed Lubricators, show- 
ing oil as it enters, drop Boring and Turning Mills which 


by drop. | will be made an exclusive special- 


THE SEIBERT 
Cylinder Oil Cup Co, |” 479-6 and 6 Ft. 2 Sees. 





BOSTON, MASs. | 
H. A. ROCERS, 
Agent for New York, 

19 John Street, 








New York. AUTOMATIC 
E P. B. SOUTNWORTH, 
91 Exchange street, Rochester, New York 


Indicating Engineer and Mechanical Draftsman. | 
Correspondence solicited, | 


OSGOOD DREDGE CO, - ALBANY, N. Y. | 
RALPH R. OSGO9D, Pres. JAMES H BLESSING, Vice-Pres. | 
JOHN K. HOWB, Secretary and Treasurer. 
Manufacturers of | 

ERRICKS, | 
Etc., Ete, 





ITCHING 
MACHINES, 


: a 
— CATA LOGUES:ON-APPLICATION - s 
BOUT Retst bas 
oS fot & COLD ‘UPSET TERS: 
~t CARRIAGE: BOLT-MACHINERY <— 
1401 6 COLD -AU/OMATIC DAU T & WASHER TAPPERS OF EVERY Sifce 


WIRE:-NAIL MACHINES 


THE OMLr SB PECIALIS 


FURNISHING COMPI ETE: PLAN TS 


sne NATIONAL MACHINERY-CO 
TIF FIN, OHIO,U.S....... 


REDGES, 
Excavators, 





Chandler & Taylor's '§ STEAM ENGINES 


yy Self- Contained. Are Strong, Well-Built and Serviceable. 


Are designed for Heavy and Continuous 
Work. 

May be run at High Speed when desired, 
performing the duties of High Grade 
Ingines, 

And are sold at the prices of ordinary 

Engines. 


For Prices and Descriptive Circulars, address 


CHANDLER & TAYLOR, 
INDIANAPOLIS, IND. 


BRIDGEPORT, CONN: &STEAM FITTER 










{0 PRICES SENT ON APPLICATION === 


16 ENGINE LATHES 


O_o CATALOGUES, PRICES SERIO San 





New Designs. First-class Workmanship, 





THE MULLER MACHINE TOOL 00., 
CINCINNATI, O. 


——— 


—————_ Evans and Eighth Streets, - 


FRICTION CLUTCH PULLEYS, 
HOISTING ENGINES, 
ELEVATORS, 
STEAM AND 
BELT PO 


D, FRISBIE & CO., 112 Liberty St. 


KORTING GAS 
ENGINE. 


2 sizes, 


a, to 60 H. P. 





The Castie Engine. 


A NEW MECHANICAL 
MOVEMENT. 

Only eight moving 
pieces. We ) posuing re- 
quired. es up its 
own lost Rj oise- 
less and self-lubricating. 
Large wearing surfaces. 
More economical after 
long usage than a slide 
valve engine when new. 
High-test. Stecl Boilers. 


Size: 1 to 10 H. Power. 


Send for Circular 
No. 5. 


A Castle Engine Works, 
Indianapolis, Ind. 


NWARLES Mi Vea 
DO/ENGRAVER on WOOD\ 
535 ANN’ ST. # NEw Yorr: 























Thousands 


od inueinku WE A COC! FLIN BRY 


rope, and 36 
engines run BARGAIN LIST. 


ning in New) o ” > 
3 ne 16’ swing, :. be d, Eng rine L athe (Porter), new. 
York City. " (Wright), 8 I. 


” Gray & Woods eeia 2e'' wide, 14’ long, 
Korting Gas 





second hand. 
Two 70 H. yi Sti ation: iry B oile rs, sec sond hand, 





One 60 
a Bagine(,,ra.| <<: Portable Enaine, ine 
ion guar- 60B “oO “ “ sila 
arclay St. 15 
anteed. ay St * 35 “ Center Crank Engine, 
New York. “ Jo “ 
no8 * 20 “ Coil Boiler, second hand, 
$ Smal! Hydro Extractor “6 
1211 P. Vertie al Eng rine,** 
5s és ‘ 
* 30 “ Portable * 
With Circular Saw Mill, Saws, Belting and Fixtures 


complete, second hand 





8. L. HOLT & CO., 
67 SUDBURY STREET, BOSTON, MASS. 
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NEW _TANGYE BUCKEYE AUTOMATIC CUT- OFF ENGINES. 


Jn Use, Over 1,000. 25 to 1,000 II. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam C onsumption and superior regulation guar- 
*=anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H.P. fordriving Dynamo Machines a spec ialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO. , Salem, Ohio. 
SALES IGENTS: W. I. SIMPSON 301 TELEPHONE BUILDING, {N. W. ROBINSON, cor. Clinton & Jackson Sts. Chicago, Ill, 
oh +18 CORTLANDT STRERT, N. Y. QROBINSON & CARY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia, 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 6O., 


33d and Walnut Sts. Branch Office, 130 ion St. 
PHILADELPHIA, CHICAGE 


_ OVER 20,000 ENGINES IN USE. 
* GUARANTEED per ent: tess Gasthan ANY 











Other Gas Engine doing 
the same work. 





The renewable Seats and Disks are cast from the best 
Phosphor Bronze Metal, which has lasting qualities, 
double that of the best Steam Metal commonly used in 
first-class valves. The Seats are simply screwed to place 
by the use of a special wrench furnished with each valve. 

These valves are equally applicable to steam, water, 
or other fluid pressure. 


We also manufacture Blessing’s Albany Steam Traps, 
Water Circulator and Purifier; and Pump Governor. 


SEND FOR CIRCULAR. 


BALBANY STEAM TRAP CO., Albany, N.Y. 


Russell & Co. 


MASSILLON, OHIO, 


BUILDERS OF 


AvUTomaTic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 


SEND FOR CATALUGUE 
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P B' awn 
> 


<< 


MANUFACTURERS OF 
\MPROVED 


f STEAM ENGINES v 


Fun VaRIET 
Sizes Varying From = 
80 to 2000 Horse Power 


Horizontal or Vertical, 


Direct Acting or Beam, — 
Condensing, Non-Condensing = 
or Compound. 

Send for Circular. 
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FURNISHED. 
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Joop oved ISSO 
"ENGINES. 


m Hich Pregsti Pe, 


By Condens an? A} und 
TUBULAR BOILERS. 


, GEO-A: BARNARD 


“AGE 




































Rice Automatic Cut-off Engine 
Self-Contained. Sensitive Governor. 
Balanced Valve. High Speeds. 
Stationary Oilers. Best Economy. 


Gold Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUFFALO, N. Y. 


To Buyers of Engine Lathes 


We are now ieietnn: from entirely new 
designs, extra heavy 19" and 21” Engine 
Lathes (the most popular sizes), of which 
we are making a specialty,and manu- 
facturing in lots of not less than 100 at 
a time, 

We make no charge for extras. Ever) 
! “= lathe is furnished with hollow spindle; 
LE ATE | the 19" with 1%" hole, and 21’ with 1%’ 
PORTABLE AND STATIONARY hole. Every lathe has substantial com- 


pound rest,heavy tool post (bar steel), rest 

ENGINES and BOILERS to turn full swing, Jolaetas rest with 
Send for Catalogue and Prices. adjustable jaws to take any size from 
2% / down, with extra tool for shatting. 
Full set of gears to cut from 2 to 18 
threads including 114 pipe thread. 
M AC ba j N E TOO LS Automatic stop on carriage. Separate screw 
8 \and rod feed, and the most substantial 

: nape a a ; and easily managed taper attachment 

NEW AND SECOND-HAND, ON HAND. made, Cones and gears of large diam- 























12in.x6 ft. Engine Lathe, new. |¢eter and wide belt. Studs, screws and 
[3 in.x6 ft. Ames, * |smallgearsare steclorgunmetal. Webbed 
14 in.xé ft. Blaisdell, live heads, heavy tail stocks. No worm 
16 1n.x6 8-10 & 12 ft. Bridgeport, new lor worm gears, no weak reverse plate 
16 in.x6 Blaisdell, ‘i ~~ ? > ‘J 
18 in_x® ft. “ Blaisdell, “ Perfect lubrication for all running parts, 
iy inxs & 14 ft. “ Pond, nearly new. | ineluding carriage. 

20 im. x10 tt, i Lathe and Morse, fur.) Lead screw inside of shear, double nut 
pf ger Ay ee “ ae, ne’ | (cut from solid), and taking hold of car- 
23 im’xs-12 & 141 2 ft." Bridgeport, viage directly under the line of strain. 
4 in. x16 ft. ss New Haven, good order. | Frietion counter-shaft, the most dura- 


26 in. x16 tt New Haven, good asnew.| ble made. Our prices are reasonable 


42 inal oe hig 1.. pattern, new. | for cash, and trom which no deviation 
2 in. x24 1-2 fe, New Haven, A1.| Will be made. Our written guarantee 
4 in. x30 ft. te Niles, good as new, | accompanies every lathe, 
16 in.x42 In, Planer, Bridgeport, new. a ; 
I6in.x3 ft. - Pratt & Whitney, good order. 
22 in. x4 ft, - Pease, new. 
22 in. x4 SW 6 ft, Powell, ts GUARANTEE. 
22 in. xd ft. Hendey, Ww. 
24 in:xé ft. pe dy = We guarantee this lathe to be equal in 
24 in.x6 ft. Wood and Light, good. | workmanship, truth, accuracy, solidity, 
26 in.x5 ft. Bigiow, “ | material and finish, to the best made, 
wD ime? A ~ cy: vv | and hold ourselves legally Hable for this 
30 in. x® ft. Hewes & Phillips, new, | Guarantee, 
£0 in. x10 ft. Hendey, - 
in. x2 ft. Niles Tool Works, Al. 
12 in. Shaper, Traveling Head, new. 
12 in ig Hewes « Phillips *6 
13 in. Stroke, 9 ft. Bed, Tray, Head Shaper, Sarr, Al. a 
24 in. Shaper, he pa port, new. 5 
24 in. Wolcott ” 
16-18 20 28 25 24 34 in, Drills. 30 in. Radial Drill, MANUFACTURERS 
13.1n, Stroke Slotter H. & P. : new. - 
16 in. ” Miles, Phila., a. & { 
Center Bolt Cutter, new. M ac h | 
in. Cutting Off Machine Star. I n e OO S, 


Fitchburg Car Axle Lathe 

Merril! Drops, 400 and *00 Ibs., 

Bement 2250 Ib. Steam Hammer. 

Milling Machines, Screw Machines, Slate Sensitive Drills. 

Gang Drills, and full line of all kinds of Machine Tools, 
Send for list and specify what is wanted, 


kK. PP. BULLARD, 
72 Warren Street and 62 College Place, New York. 


good order. 


159, 161, 163 and 165 EGGLESTON AYE., 
136, 188, 146, 148, 150, 152, 154 E. 6th St. 
’ CINCINNATI, OHIO. 


(See our advertisement on last page.) 








com Ss. 


STATIONARY BOILERS, 
GENERAL MACHINERY, 
Ro wo? 
AND BRASS CAS 
YORK OF; 
gw TCp 
¥ Rvom 6, & 
COAL AND /RON EXCHANGE, = 
Cor.CorTLANoTt &CHURCH ST. 


obert Whitehill%,3..° 





























STEARNS MFG. COMPANY. 


BRIB, PA. 
Engines from 15 to 400 Horse Power. 


Boilers of Stecl and Iron supplied to the trade 
or the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY. 


Works at ERIE, PA. 





Having enlarged our Foundry and otherwise 
added to our facilities, we are prepared to execute 
orders for castings weighing from a few pounds to 
forty tons. Our Boring and Turning Mill is one of 
the largest in the United States, by which we can 
bore and turn a wheeel or cylinder up to 30 feet in 
diameter, and we can plane 30 feet long by almost 
any width. With our wnsurpassed means for 
handling heavy work, and shipping by boat or 
rail, weare enabled to 


OFFER INDUCEMENTS 


to customers. 


We make a specialty of machinery for making 
Sugar, and furnish everything necessary to fully 
equip Sugar Refineriesor Plantations. Satisfaction 
guaranteed, and patronage solicited. 





§. 5. HEPWORTH & C0., 


“Glenwood Station,” Yonkers, N. Y. 































JOHN McLAREN, 


HOBOKEN, N. J. 


BUILDER OF 


CORLISS ENGINES, 


ATR COMPRESSORS 
AND BOILERS. 


FLATHER PLANERS 


22 and 26 inches. 





Sizes, 


Ready for immediate delivery. 
26 in.x26 in.x6 ft. 
26 in.x26 in.xS ft. 


HILL, CLARKE & CO. 


36 Oliver St., Boston. 
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: 
BROWN & SHARPE 









me. I. 





ILLUST’ED CATALOCUE 





‘SENT ae. 








SLOTTING 1W[ACHIN Tay 


9 to 48 in. Stroke. 
RAM GUIDE 


ADJUSTABLE VERTICALLY. 


Feed always takes place at upper end of 
stroke—never during cut. 


VERY HEAVY AND POWERFUL. 


NILES TOOL WORKS 


Hamilton, Ohio. 











New Patterns. 




























NEW YORK, - - 
PHILADELPHIA,” - 
CHICAGO, ° ° 





96 Liberty St. 
705 Arch St. 
96 Lake St. 



















PILLAR CRANES, 


ANY CAPACITY. 


Descriptive Circulars on application, and full Specifi- 
cation and Tender promptly submitted on receipt of 
capacity, height of hoist and effective radius desired 
Standard sizes in stock. 


SOLE MAKERS, 


THE YALE & TOWNE MFG. CO. 


STAMFORD, CONNECTICUT. 
New YorkK — CHicaGo — PHILADELPHIA 
Catalogues on application. 


Boston. 





P'LLAR CRANE 





ENGINE LATHES, SHAPERS & DRILLS, 





26-INCH BACK GEARED 
AND POWER FEED DBILL. 





20-INCH LEVER DRILL. 






20 in. U pright Drill 

94 “cc 

26 ‘* Back G essil 

30 “ an 

38 “ Power Feed | 
Drills. 


Send For Prices. 






‘LODGE, DAVIS & CO. 


CINCINNATI, OHIO. 








it Will Pay You. 


(See special notice of Engine Lathes on page 15.) | 


-GouLp & EBERHARDT,| E. E. GARVIN & CO. | 








m 





NEWARK, N. J. 189 & 141 Centre Street, N. Y., 
Pp MANUFACTURERS OF 


MACHINISTS aaa 






APPLY TO 





Turns out 20 per cent, more work than any other. 





Milling Cutters all ace ' and Sizes, 
Straight or Spiral Teeth. Width of face, 1-8 in, 
te 8 ine Diameter, from @ let in. to 8 3-4 in, 


Saup vor Cataloous. 





Eberhardt’s New Drill 








MACHINIST 


THE PRATT 





HARTFORD, CONN,., 


Spinning, Grinding, 
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Pattern Making, 


& WHITNEY GCO., 
Manufacture LATHES of Various Sizes 


AND OF THE FOLLOWING KINDS: 


Hand, Engine for Turning and Screw Cutting, Cutting Off, 
= Gap Bed, Pulley Turning and Boring, Turret-Head 
Engine and Chucking, Hand Wheel, Rim Turning, 


&e. 





eSUEN ES c 
AND MACHINERY “GENERALLY 


“LNG 


NGS S282! OF 


(od “s PA m 
P j a § 
| = \ 


ihe 


‘ STEEL 
*ANDIRUN | 


SPENCER Co. 


2-g¢~ FOR ~o Uru | run JINGS 


TOLS, SEWING MACH! NES, 





MACHINISTS TOOLS 


-@s.- HARTFORD CON NP 





WARNER & SWASEY, 


CLEVELAND, 


For IRON and BRASS WORK. ¥ 
Illustrated Catalogue on application, 














DAVID W, POND, 


TO 


SUCCESSORS 


F Qenes a 


Ejngine Xsathes, Flaners, Wrilis, ceo. 


POND MACHINE T00L C0, 
New Designs, Quick Delivery. Great Varietv. Worcester. Mass. 











o : 

| ce 

oa z 

— a . op 

7 * f 

Ga -— zg a 

IL, 8 oo oe 

en: G3 

-ik oes & B 

= E 22% $ 
. z, b © g 

= 4-2 = 

r omeeael 

Oo Of? F 

ae ad = > | 

a: 

L —] 

NEW BOOK accietiraisract toateiagsca 


and improved. Now contains three 
Odontoaraphe, a Bevel Gear Chart, the Normal Theory, Etc , 


Price one dollar, post-paid. GEO. B, GRANT, 66 Beverly 


te 
Street, Boston, Agents Wanted. 


W. 








KEY-SEATING 
MACHINES, 





J. M. ALLEN, Preswenr. 
B. FRANKLIN, Vice-Presipent 


J. B. Preror, SEorg rary. 





and 20-in. Drills, 


A SPECIALTY. 
Our EKey-Seating Machine 


will save enough in 60 
days’use to pay first cost; 

no shop can afford to do 
without one. We have 


now sendy for promot 17 in. 
shipment both Kap Sop Lathes 
ing Machines an ine } 20 in. 

Drills. Send for Photo. 
and Catalogue. 26 in.x24 i 
_ W. P. DAVIS, Planers, 32 in:x30 in 
NORTH BLOOMFIELD, N. Y. ) 38 in.x36 in.” 


For Prices and Photographs Write 


THE @. A. GRAY CO ; 
Sycamoe b& Webster St., Cine 








11,0. Fist 





STEEL CASTINGS, 


PRATT & LETCHWORTH, 


PROPRIETORS 


Buffalo Steel Foundry, 


BUFFALO, N. Y. 








SHEET METAL GOODS, 


MIDDLETOWN, CONN. 


p PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


oe enc— DROP HAMMERS. 
STILES & PARKER PRESS CO. 


Branch Office and Factory 203, 205, and 207 CENTRE STREET, NEW YORK. 








jJ.M.CARPENTER &_— 


PAWTUCKET.R.I. 





Manufacturer 


APS & DIE 











